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Tkla rolmao is the third la a Mrl«« of tlx ahioh eontalm a short 
doomaemted hi«tory of the H»iitin— jmtle Project of the lamhattam Dlatriat 
the smbjeet materiel la taia rotate 1* aomprlaed of dleeaealoae cowering 
the deal*** igfn— rlag aad pmaur— at of eqmlpaeat for the Sleatraaaa* 
aetle Pleat* Iba period oorered la the tiaa bataeea <faaa 1841 aad 1 Jan- 
uary 194T dtrlag ohlea time tha major part of tha mark aa tha plant aaa 
■tarted aa4 earrled ta a aeeeeeefttl eoaalnalem* 

Tha test of tale roleee la eepplameated by «ppoa«led ebarte* doom* 
meate* UlmatratlOBe amd a fleaeirr of taahalaal terae* Far laforamtlaa 
oaaaafalag other pheeea of the Projaat tha reader la referred ta tha 
a pp ro priate rolmmea ahlah are titled aa follors* 

▼eleme 1 - femoral Featarea 

Tolaaa 4 - Silver Program 
Tolmme 8 - Ceaatreetloa 
Tolmae • - Cberatiai 
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samuci 

1. Ooaoral. - Tho purpoao of tho doaica of tho alootroaafaatlo 
Projoot waa to ooavort tho baaio thoorloa aad roaoaroh f lading a of aa 
olootroaafaotla soparation aothod Into as iodua trial plant to provide 
O-jfl for atojtl* oaorgy for military oao. Tha olootroaagaotlo lopara- 
tloa aathot waa oao whiah at oao tiao waa ooaaldorod lafoaaiblo, booaua* 
of ta—lmly laaaraoaatablo dlffioaltlo** to* froa dlgaoasloaa of Or, 
I* 0. Uvroaoo of tho Oaltotalty of California vita Br* Taaawvar 9aah 
of 0s&, in oarly 1941, work waa eooitlaaod to aaaooaafally aa to owl* 
aiaato la doflaito plaaa for plaat loalo opt ration* Oouoqaontly, 
attthorlaatlona for tho Xanhattaa projoot $1*9* by tho Proaidon* on 17 
Joao 1949, uador authority oonfarrod oa hia by tho War Poworo Aot, la* 
oludod plaaa for tho doaica o 1°» traaa par day olootronacnotla 
aaparatioa plaat* 

** Oootraoti* - Tho Stono aad Wobator hnglnoorlna; Corpora- 
tion, baring booa aaaoalatod with oorly phaaoo of tho araalaa projoot, 
waa aolootod ** irohltoot»Baglnoor*0onatraotl o a naa a g or of tho B» 
projoot, A lottor of latoat for Oontraot to* fe*7401-ong»19 waa «ubto» 
qooatly glroa to thorn oa 99 Jon* 1949«Tha Ilootranagaotio Plaat waa 
allottod #18*000.000 of^ho total 199,000,000 allooato* to tho DM 
Projoot* Btoataally thla oontraot waa aapploaoatod flra tiaoa until 
- by 91 aarok 1949, tho ooat of 9ton* aad "abator* • work was aatlaatod aa 
$409,791, &00 aad a foo of *8, 090,099 had booa tot. Wtor, two othor 

oontraoto woro alto awardod to Stoat aad Vobator* affaotlng only 

♦ 
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lastallatloas withia T-lt or ths H*strsaaga*tls Plsat. Tha first of 
thsss* Contrast to* W-l4»l<B->oag»49, for isrrloo aad aalatsaaasa of a 
major nattrs, was girsa am f February 1941. It vss sstlastsd th«t vork 
uadsr this ooatnst would saoaat to to* 000* 000 par ysar aad tha ecutrtot- 
ar's fir vu sst at tlf,000 par ooath. Tha Msoad additional oontrsat, 
Ooatrsst Is. *-H-10*-«Bg««0 t vss aagotlatod I April 194*, for tha 
taastrustion of a f eurth 1st* prososs few lid lag* sstiaatad tr • or* 
118,000,000 sxoIusIts of the ooatnst or 's for of fell* OOO. 

»• >lMtt * *loetra»*ga»tle Plant Is loeated la 
the Bear Creek Valley la thr seuthsastera portlsa of the Clint ©a 
£agla««r Works* This para of tha 69,000 aera rooorratloa ni salastaol 
booaasa of ths protaatlag hilli, readily available porar ■ apply, aai 
aoesoslblllty tr aaatral f aollltiss« 

1. Pssarlatlaa of tha llsatraaaaaatla Float* - Tha Bleetroaagaetla 
Plaat ooaslsts of alas aala prosass belldlags, fire Alpha or first stags 
'sad four lata or sssead stags sad orar 100 additional paraaaaat oalloV 
laga proriding greater or looser auslliary faastisas* These lis along 
ths floor of tha aarror Boar Orosk Tallsy pretested aa tha aorta aai 
sooth by hills sad extsad ovar aa aroa approxlaatsly t| alios lsag by 
l/4 alias wlds. 




Tha shlsride salts of arsalaa vara early 



reeogaised ss ths aost deefcrable traak food aatsrlal* Ursa lna 
tetrachloride aaa sslsatri ss ths aost feasible* Tha aaterlal rr* 
•ei-ved at tha plaat fraa ths ora rsf laorie* aas uraalaa trlsaide* 
Coaneoueetly, a ohaalssl ooarorsloa stop had to bo dsslgasd sad lasts! lsd 
bsfors say aatsrlal soold bo ussd la tha sspsratloa prossss* Two asthods. 



tho vapor phaso and tha liquid phaaa* for tha oonvoraloa vara uaod* 
3oth utlliaef oarboa tatraohlorlda aa tha ohlorlnatlng agant* A 
Tuouun •ubliaatloa rof lnlng atap waa introduaad to pro duo a a highly 
roflaod uranium tatraohlorlda oharga aatarial for tha Alpha ataga* 



Bora, tha afuipaaut aftar oonplating a run la tha traoka la waahad and 
aorapad ta oollaet tha uauaod aatarlala oollootod oa tha aalla and 
porta during tha run* lha waah uutor oollootod, oallad "gunk", la trane- 
f or red to tha Alpha oheaiatry building whoro It la ohomloally proaoaaad 
la tha "bulk raeo-vary" doparbnant* lha prooaaalng oonaiata oaaantlally 
of purlfloatloa ctopo, oonvoraloa ta uraaltai trloadda ant thla ta 
uranium tatraohlorlda for furthar uaa. aa a traok f aad aatarial* Tha 
aotual phyaioal aaparatioa of uranlqa lootopoa takaa plaoa la tha unita 
k&oaa aa blna or tank** lha bina ara ooatalaad la a aag&at whioh waa 
originally oral and baoauaa of thla ahapa baaaaa known aa "raootraoko" 
or mora ooaaanly "traoka lha traoka la turn ara houaod within proooaa 
buildlnga, tha aala atruaturoa within tha aroa. la oaoh bin, tha food 
aatarial la flrat vtporlSod by boating* lha hot vapor la lonitod by 
paaalng through an olootrlo ara* lha oloud of ohargad atoaa, or lona, 
la than aoooloratad to form a high volooity atroam or boom by tho aotlon 
of a high voltaga alaotrifialdt lha boam of lona* la paaalng through 



iotm ara daflaotod la tholr path aoro than tha hoavy onoa, thua of footing 



A rolativoly alnor fraotlon of tha aatarial fad to tho traok la aa- 





tho flold of a poworful aagnot, la bout Into a aomi olrolof tha lighter 







t separation ehioh permltc the oolleetion of the ieotopee in separate 
reoelTora* Bsoauae of ohangee ia development and an acovsaulation of 
better methods dleooTored through aetual operation** tha group of fire 
Alpha proooae buildinga repreeenta thraa different dealgna, Alpha X 9 
Alnha li and Aloha II* Aloha I deeicn. with taa oral traoka of 99 
bins aaoh la preeent la Buildinga 9201-1 and 9201-1. Alpha l| ooa* 
aiata of only one owl trash with 99 bins la Bolldlag 9201*3* Alpha IX ■ 

OOO0^a9 ^^aj J* aYttH^n a»A£fF ^ BttAldifl^Jw 9etQ'l^^b e%*Qe& 9201^0 £ lVUta^ ^il^P^ a^©^^^e%em^ptt^'^ 

lar traaka par building of 99 blaa par trash* lbs original Alpha pre* 
aaas buildings. 9201*1 and 9201*1* vara virtually dopliaataa of aaah 

O^leweP^ S&Oan wwAlw*Afl^J OOttwftAlleJ ^flU ^VanOlCtta^ ww*OlaV *Cw£w ab&aa^£nj 7^ . ^ww*^ 

wide, and 18 fsat high* Tha traaka ara hallow laaTiag aa Interior floor 
opaos of 84 fsat by 40 fsat* Tha taw traaka ara lboatsd and to and la 
a lanes hall nearly 460 faat lone: oa tha aaooad floor of aaoh buildixue* 
Baoh raoatraok ia divided lata 49 eeetione* a asotioa ooataiaiag two 
bias or tanks* plaoed book ta baok ao that tha aidee faoing tha inside 
and out a Ida of tha traok ara opan* Tha proosas bins ara apaeed in tha 
gapa batwaaa tha larga vert leal aagnat ooila* Powar for tha sella ia 

^f^w* tllJP O^l^^S) IjtteJ ^J^U^aJ ^$en ITMew ^aalQtt^£ tll^P ^f^P 0*P A^AO9^aa^e)^})C0 Afinn 4J*F^J 

snargisad with diraot ourraat from motor gonarator aota looatsd ia tha 
anda of tha baildiaga* Reading froa tha bottom of oaoh bin la a dust 

^Aii^^ln J^^MH^W e^aK^jjBfc ^3»T^P A?^L©^J^P ^p^fc ^fc ^e^a\^J U1*flfe aj J^eJ^J^^fc ^kTljiOam^ Otl^^^^^MP Jpa^^e^B^^^L^^ 

oally tha ontiro floor beneath the rust ranks. The aouree unit whloh 
loaiaee and aooeleratea the uranium stoma ia mounted on one end of tha 



vertical dear* The two natal bottlee* oontainin* feed aaterial for eaoh 




aouroe are aouated in olootrio heating Mils* Upon heating, tho uraniua 
tetrachloride ia vaporised and paases through a -valve and manifold iyit« 
to tv* "ionisatloa ohaabere", «aoh of which oontains an eleotrie are ^lioh 
forae uranium ion* la the -vapor oloud* la ioaa are fornod by tha aleotrle 
are la aaah ohaaber they are aoaalaratad by tha eleotrioal fiald ta ex* 
trenely high Telcoitiee* Under of feet of tha aagaetle field, tha loa 
baaaa asauae aeul-eiroular pa tha , aaah having a radlua of about 4 foot* 
At tha oppoalta and of* tha door froa tha aouroe ara looatad tha "reeetvere", 
&e arranged aa to aeparatoly eolleet tha tMSf aad segregate it froa tha 
unseated THUS* Iha whole door with aouroo, receiver aad liner, eoppeff 
duot for housing tha loa beaa, la roforrod ta aa tha "D* unit* Contra la 
for tha biaa ara looatad away froa tha traok in ••para to two-otory control 
beye* Iha oontrel of oaoh bin la aoooapllahad by individual ooatrol 
penele* Bahind oaoh paaai ia a oubiela oontainlng rcotlflere whlah au*» 
ply tha high voltage dlroot our rant required la aooolo rating tha ioaa* 
Iha original plana for T»13 inoludad five raaetreek* ta ba housed ia 
thraa buildings* 3y tha tiaa tha' thlrd'building, ta houio only ona track, 
waa undar oonatruetlott, a nuabar of develepaente ta improve Alpha traok 
oporatlona had boaa devised. Sinoo Building 9201*9 waa partially ooa* 

•tall all tha improvomeate dealred* Aa a roault, Traok 6, Building 92G1«4, 
ia a oroaa botwoon tha original Alpha traoka and Alpha IX whlah lnaludad 
tha latoat iaproveaente*' After T»12 Sxtonaion waa authorlsad ia September 
194* aad It waa daoldod to add four Alpha traoka to T-12, it baaaaa 
poaaibla ta plan for tha design of titeae traoka on tha baala of develop* 
aonta realised at tha Uhiveraity of Callforni 
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Proa the standpoint of production* the most important of those changes 
were that the souroee would ha to four ionlsatioa ohambora instead of 
two and weald oporato at a high voltage whereas tho original aourooa 
oporatod a* grjKnd potential* Zhao* ohangoe had alee boom incorporated 
la Alpha I&» 

' Bata Stage * « The functions of Bata ahemiatry include 
prooeealng of Alpha product material for Bata feed material, recovery 
and processing of unaeparated Bata faad aatarial* and tha jrooeeeing of 
Bata produat material for shipment ta lee Alamee* Iha matarlal collected; 
la Alpha rceei-fare has ta ba chemically purified and oonrerted ta a suit* 
abla food for tha Bata separation stage* Much greater oautioa ia required 
ta proTont loaaaa of tha Alpha Produat than wae neoeaeary with tha leee 
leluable Alpha faad« lha uranium* onriohad la U»238> takaa from tha re* 
eel vera f ia purified la a aeriea of ohealeal stepa and eonrerted ta 
uranium tetrachloride for feed te the Beta treats* lha unaeparated 
material from tha Beta separation prooeea whioh oolleete in the separation 
equipment ia removed by waahing* scrubbing, and rinsing* An initial 
ohomjoal processing step ia made within tha respective prooeaa bulldinge 
to remo-ra tha ma jority of the uranium and te shorten tha reoyole time* 
The material r emoted ia them ready for drying and conversion ta uranium 
tetrachloride* The remaining notorial la further prooaaaad ta insure 
maxlrnnsi oxtraotlon of uranium* All the uranium obtained la oonrertad 
to tha tetrachloride for reuae aa feed material la tha Beta track** 

A 

Beta reoeivera ooatalnlng the highly enrlohed material from the Beta 
separation atop are handled with the utmost oare* The material contained 



within than is prooaaaad la snail batoh aqulpmant on a laboratory soala» 
Purification prooaaasa ara parforaad sioilar to thooa dona prarioualy* 
but much graatar emphasis la plaoad upon proYanting losses* Tha purl* 
fled uranium la than ooxnertad ta uranium tetrafluorlde (UF^) for ship* 
neat to Los Alamos » As raentloned pretloualy* tha physical separation of 
0-838 /ran U-838 la per f o r med in two stepe* Tha eeooad stage* -*8sta% 
prooaaa buildings ara soaevhat eimilar ta Alpha In appearance and fune* 
tlon* /our prooaaa buildlnga ara provided (9204*1* 9204*1* 9204*3* and 
9204-4)* boll building houaaa twe raoetraoks with St Mas par track* 
All bins, aa In Alpha II, faoa tha outalda of tha traok« Tha Sata unit* 
ara distinguished front Alpha by balng anallar In alaa and hating additional 
faaturaa that stress against losses or oaatandnation of tha faad aatcrlal* 
Tha prlnolpla la* of eeuree, tha eame aa that for tha Alpha prooaaa* Ad 
thsra ara only 9 aala prooaaa buildlnga, tha othar (erer 200) buildlnga 
houaa many additional auxiliary faoilitlee* moludad in thaaa ara tan 
bollar houaaa* ooollng towere, ehenieal prooaaa lag buildlnga and labora* 
torles* puns houaaa, prooaaa development faollltice, aorrloe faollltlaa* 
shops* aarehouaee, and office* 

3* Peslea Program* • la June 1948, th a Bi e trl a t u n a gl fa a a Pratt* 
dentlal Dlraatlta 4 «hlon^uthorlsad tha daaign of a plant ta produoa 100 
grana par day of 9»288* HbUe oonaidarabla work had been dona on an 
alaatronagnatlo saparatloa mathod* a tramandoua anount of datall ramalnad 
ta ba worked out* Tha Dlatrlat* therefore, had ta enter iamediately 
lata an extensive daaiga program whiea ana ooordinated by Staaa a liebeter, 
baaad on tha developmenta and baala lnfoimatioa revealed at UCB£* Tha 
original cono option aaa of prooaaa blna consisting of a single source 




unit and a single receiver unit operating in a vacuum in a nagnetio 
fleld« 7« produce 100 grant par day, it was estimated that 2000 
•ingla source unite would ba required* Later* U0BJ» developed a tat 
aouroe unit aa that by Deeenber 1942, when the megnet design aaa re* 
leased; the Alpha Z aooepted design provided for 40 bine per track, 
eaoh bin having tee double seuree unite. Proeuraaent and oonetruatlea 
proeeeded on this basis* A total of 3 Alpha buildings and f traeks 
wae deoided upon* Buildings 9201-1 and 9201-1 would eaoh have, taej 
traeks of 96 bine eaoh, while the 6th traek would be in Building 9201*6 
and hare one traek and 96 bine* Serljr in 1942, it wae do aided te in* 
stall a seoond or Beta stage* fta was made of a fully e ncl o s e d re* 
eevery liner and a seuroe and receiver subdoor assembly* Trouble was 
experienced at first from the seuree unit but a workable design was 
completed by the end of April 1944* An expansion of the Bleetroaagnetie 
plant was authorised on 11 September 1946* The extension severed design 
and oonetruetlom of four Alpha traeks and twe Beta traeks along with the 
necessary auxiliaries for aa estimated oost of $140,000,000* The new 
Alpha buildings < 9201*4 and 9201*6) were designed to house ten straight/ 
line 96 gay magnets each* A four "hot* source unit and increased vacuum 
oapacitlee were alee incorporated in she design* A secend Beta building 
(Building 9204*2) was to follow the design of the first Beta building* 
In amy 1944, a third Beta building was authorised and wae redesigned 
from Beta Buildings 1 and 2 and te follow latest developments* In 
October 1944, a liner service for Alpha XX aaa begun* This was necessary 
in order te use enrlohed feed material* Original requirements for 
T*12 op orations included Alpha and Beta ohemioal process buildings* 



Alpha Chauieal Building (Bldg» 9301) was deaigned to inolude Vapor Phaae 
and Liquid Fhaaa aethoda of uraniun tetrachloride preparation, Taeuua 
subliaated faeilitiea, dry roaa and oharge bottle loading faoilitiee, and 
a balk treetaeat departaoat for tha recovery of reeyele material from thai 
Alpha proooaa buildinge* Tha Beta ehaaioal building (Bldg* 9201) in- 
cluded^ faoilitiee for receiving and reoorcriag material froa Alpha 
produot reoeivere, oarboa burning furnaaaa f or recovery of aatarial la* 
pragnatad la oarboa porta, proaaaaing equipment for Bata reeyele notorial, 
ohlorlda oonvereioa equipment to prapara Bata traok faad aatarial, and 
final produot preparation equipment* In addition* nlaoallanaoua equip* 
mans una installed in Bata recovery wash araaa ta insure TMnrtwna re*» 
oovery of unuaad aatarial froa tha Bata aeparatioa equipment* After tha 
deeiaion to expand Y-ia faeilitiea and T-1I Bfttaneloa had been authorised, 
additional Alpha and Bata ehaaleal faeilitiea ware authorised* For 
Alpha enpanaioa a new entenaioa to Bldg* 9201 una deaigned and provided 
additional Bulk Treatment oapaelty, along with equipment ta salvage 
material froa effluente and aelutions uaed during tha proooaa* A now 
Beta oheaietry building (Bldg* 9201) was authorised whioh would take 
over all Beta ohcmietry funations while the original Beta oheaistry 
building waa converted Ac an analytical and aaaay laboratory* In Bay 
1944, when it was deolded to utilise eariohed faedo froa the Diffusion 
Plants, it beoaaa neoeaaary te rebuild eoapletely Alpha ohenletry 
faoillties* The new faoilitioe were grouped together and beoaaa known 
as tha 920T group*. They ware deaigned to perfora tha sane funations 
with the new feed notarial aa Building 9202 has performed for feeds of 
noraal aatarial* They* however, wore neoeeaarily deaigned to wore 



•acting apeolfioationa and to handle large quantltlee of 1*4 to 5% 

of oonrerting uranlut hexafluoride (Material reeelaad from. *28) to 
uranium trloadde (uhioh the equlpaent la 1-11 ma prepared to handle)* 

^nvoaey w* vaenp *o»^e* a qP wane 1 ^na^aa abb wo) jneninenij va#onw4*wi*w w w*^Br A-de>Ve> wMiii **vii 

*>S8 fee* directly Into tho Beta atage at Y»lt« Many additional ohancaa 

aero made to ealeting chealoel faailltiaa and a f aw additlono aero 

< • - • .■ * 

r ^m^^0^ laod Beta reootory oroeo la tho proee oe baa, \ dl nge ftiid alptai 
bulk tromtaant departaente aara ooavarted early la 1944 to a now type 
of preeeae oallod tho Gold precipitation Proeeoe, Innunereble ohengee 
aero oado to the Bata ahaalaal f*oilitlea« Authorlaatlone for addition- 
al faollltlee laaludad a new final produot preparation building (lldg* 
98U), aa alaotroplatlnt building (Bldg* 91*4), dewlepaen* laberatorlaa 
(Bldga. 873*4. 973**, 973*4, and 978*4), and tho oonTereioa of 
Building 9tU to a Bata Salvage Ball dingy Stono and Webeter doaiga and 

ajapjii aaj onnol 1 1 of thoco truetl * hod 

paak of 789 paoplo employed on tho B9» pro joat early la 1944. Baforo 



and after that tlao they -varied aa the deaanda of tho job dictated* 



flexible enough to be able to sect theao deaanda at aU 
tho throe oontraeta awarded 8tono and Webeter, a' total of ft ,888,000 



aaa allotted to the Dcelga and Engineering group for tho uerk perforned 

oy hhmr, 

4* Procurement of Bojrtnaent, « 8tone and aebeter early eetabllahed 
a purohaaing of flea to handle all ordore a ad a by the deelgn group la 

Ihey alao aat up aa offloo In the field to procure oonatruatloa 



equipmant and supplies* Purahaaa ordara and auboontraots aara ndi la 

the nan* of Stona and Wabatar Enginiartng Corporation whllo oontraota 

m« Stona and Wabatar aanagad but In tha nana of tha 0»3* Ooforanant* 

Mathoda of proouramant nam atandard mathoda modlflad ta aaat fflar Dapart* 

■ant regulations* Oror half of tha para onnal onpleyod In proauraaan* 

vara analgnad ta lnapaotioa and axpaditlng throughout tha oountry* Tha 

eoat of tha aqulpmant for tha T-ll plant anountad ta |13S, 930,123. 50 

including tha ooat of fabricating sllTar for ma gnat oolla* Shis, how* 

rror, did not i n ol u da tha ooat of tha allfar* 9mm vara only 9 larga 

•lootrloai suppliara in tha country eonaldarad aultabla to oanufaotura 

tha typa of aquipmant naadad by tha Blaotromagnatia Projoot. in affort 

ana mada ta diylda tha total roqulranasts among tha thraa and still 

hnr» tha parta that vara dlrldad aa oloialy ralatad aa poaalbls* for 

thla roaaoa Ganaral Blaatrla Company ama gliaa a numbar of oontraota 

for regulators, rsotifiara, oubioloa, substations, ete«, oonpriolng 

tha majority of aqulpnant naodad for potfar supply, Ow $40,000,000 

ana allottad ta than for S contrasts* la General Blaatrla Company ana 

auerded oontraota for power aupply equipment, Allls-Chalmers nanufaatur* 

lng Company ana avardad tha oontraata for tha manufacture of tha magna* 

exaltation coils* A * 0( ^ i of 6 oontraata aaa aanrdad ta than for about 

18,600,000* Jhe third electrical manufacturer, ffestlnghous* Blaatrla 

and Manufacturing Company, ana aaardad tha oontraota for manufaaturing 

tha proeaaa blna and alllad equipment* A total of 0 oontraata aaa al* 

lottad to than for about $34,000,000* Iha proouramant of ireouua ^alree 

♦ 

•oon baoaaa a major ltan In tha proouramant program of tha Blaotronagnatla 

m 



Project* The Chapman Valve lanuf aoturlng Company aaa aaarded four oon* 
traota for valvee at a total ooat of $6*000,000* With a few oxoeptions, 
the procurement of ohealoal equipment was largely a problam of finding* 
«w*tfera a Halted number of suppliera t , on* who aaa ellling to take the 
ooaparat Italy large ordara offered and one who would agree to aupply 
the items within tha tlaa requested* Particular emphasis uaa plaood 
by tho expediting department upon supplying tha manufacturer tha 
aatorlala ha needed ant' ovary effort aaa aade to halp tha auppllar meet 
his oaaatitasnta* Tha magnitude of. tha tuba supply problam age aarly 
emphasised* Iha oountry's yaarly production of some typea ma not 
anough to lot op a month* • replaoemeata on hand for tha Sleetromagnotia 
Projeob* As a result* new planta had ta ba built and a oontrol of tha 
aupply oarafuUy kept* General Hoe trie Coapany furnlahad most of tha 
tubaa but ordara vara lator plaood with Msohlett, Japerex* and Fadaral 
Radio* Iha inmeneity of tha vaouum syataa required by tha T-12 plant 
resulted la tha neoesslty of design and manufacture of diffusion puapa 
that vera twice tha oapaolty of anything previously aanufao tared* For 
this work Westinghoaae Slsotrio and Manufacturing Coapany eaa seleeted* 
ta manufacture tha puapa from designs submitted by Stone and mobster* 



Distillation Products, Ino«, eaa later aaarded ordara for other dif- 
fusion pumps of their oaa design* Many olios of oable and oopyer aire 
mere used in the construction of 7*13* Of these the prooeea oabla for 
high Toltaga oleotrioal obnduotoro presented a spsolal problem, since 
there ears no proTious Installations of oabla operating continuously at 
36*60 KV d«o» ta ground* Specifications aero released and bids were 
Invited* Ordara aero finally plaood aith Kerite Wire and Cable Company 




*ad Central Cable Company* Because of unique equipasat required for 
this project, it was necesvary to use oertain material* not eoraaonly 
found to auoh a large extent in plant usage* Included in these were 
silver, graphite t sire on and liquid nitrogen* 



*agnetl0> Project for purpoeee of design wee largely dependent upon oloae 
eooperatloa of a amber of groups* Under the T-13 Unit Chief, Stone and 
Hebster was directly responsible for the design of the Eleotroaagnetle 
Project* They sere) assisted by or received the basis of design from 
UC2I» # ISO, and various wuxofaeturere. The combined efforts of all ware 
transplanted by Stone and Webster to a wor'aable deeiga from which a 
production unit eas obtained*, 
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MAmntV DISTRICT H 18 TORT 
BOOK V - BJBCTK>m(l!ISTIC PBOJBCT 

volume i . imim 

8KCTIOI 1 • OHIEIiL 

1*1* han—* - Tha thaary af la atop* a*paratian by tha Elaatta* 
aag»atia*pr*aaaa had tow taatad oad piwm by tha p l ana tr ra a aarah 
vorfcara. fho purpooa af tha Aaalga phaaa of tha Haot i a — g a a tla Prujaat 
aaa ta daralap tha tnaaarah data lata *w daalga far a plant whioh would 
parfam larga aaala aaparatian af amnion 855 fraa tha athar lo*tapaa*af 
uraafcaw 

1-2. taapa* - Tha a aa p a af tha work daaorlbad la thia raluaa aaa* 
•lata af the daalga af am alaatr— fcintla plant (aaaa *a«a T-12) at tha 
OlSataa faglaaar *ork*. Thl* laaladad prararlag and dotal aping tha 
laboratory aquipnant af an anf ialahad anparlnaat lata a nit Industrial 
plant. Tha anaant af aanaaralally availabla afoipnant mat aauld ba 
a4apt»4 to thaaa apaaialiaad taaka ana anall, naaaaaltating ma daalga 
af aaaa af ma aajaipaaat f ran aarataa. la ta awat tha nUitary 
ratulrwaat af apaaa, ma daralapnaat, Aaaiga, anA aaaufaatura af all 
thia aav a*,ulpa*at had ta ta mrriad aa aaaaurraatly with laboratory ra* 
ootrah. llaaa tha fall aaala plant had ta ba built without tha auataaary 
intamadiato atap af aaaatroatiag a pilat plant, building* aara AaalgaaA 
to hauaa afuianaat bafara tha daaiga af tha afulpnaat ltaalf had baaa 
datamlaad, and tha arraagaanat af tha a*,uipaaat ma datomlnad bafara 
tha ralatlaaahlp and a lao af tha mriaua aalta had baaa aarkad aat* 
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did aat laoludt psatr tr aator supply, adalalttrativa tuildiagt, •ha&ft 
htutta, guard teuatt, rall r t a d a , imr tpatoaa, tto« Ctnaaqutatljr, 1% 
aat %gfi. to allow • 5$,000 c 000 for too 100 graa tlottraaagaotlt pint, 
ahloh aaouat aat to to totem fro* tot 166,000,000 allow tod to tot D8M 
Prajatt (Sot App, 112), 

»— — tf Orlalaal Coatraat* • 0* 1J Ottotor 19U, tot 
Stoat and Mtbttor Bnglaoarlng Corporation *t fotaal Contract It* *»7b01« 
o»c-l3 oat oatoatod, tf faatlia tt tf 8? *»t 191*2* Oadtr tot torat tf 
toit cott**l«o«a«f latd«foo oontraat, Itoot tad fltbator aat to to 
Afhltte Wlnf la— r-C— < trutlwJitiw gar aad agoat for tot oomraaoat ta 
all aattort oonotralng tot totallod DM Frajoat. Tht aontraot ttrtrtd 
a broad tttat tf atifc tolta laaladtd prttwr tatu t tf nv vpantaa art ftr 
plant operation, tot doalga tad aoattruttltn tf aonufaoturiag plaato at 
variant looatlaaa, all teat lag dovolopaaato, aator aad ooaor apt too*, tad 
atter fattlltlaa roqalrad la aaaaoatian tharoaith, fto> oaatraot tat tf 
tot badgot tf #66,000,000, latladlag 1*5,000,000 ftr tte tloatroaagiiitit 
prtoota. Tht tontrattor'a fat ondar thit atatraat ftr tot atom aark 
aat 1900,000* 

d* Statloatatal Aarooatat Ma« 1» • Daring tot oarlp part tf 
I9l«l, tot Mtpt tf tot Stoat and Ittotor atatraat aat rtduttd by doloting 
rttptBilbUllgr far prtauraaant tf urnniua, for dttlga aad aoaatruation af 
tot plutoaiua aaiMfaatorlBg plant, tad ftr dttlga tf teasing at Oak Udga f 
Tte rt dm td tttpt aat tf ftotod to trdtr that Stoat aad Vtbator alght txptad 
fall tfftrt toatrd tht rapid oaaplotloB tf tht T.12 plant, ahlth aat ox- 
ptadtd to tlattt daubla tte trlglaal aanbtr tf aaaafaaturlng aaito 9 to- 
alodlng faallitioa ftr a aoaand atoga praoatt** Sappltatatal Agraaaoat la« 

ftfli L Ik L I 1 



tgr 51 Hftfth I9U5. A aaw aa«t aatlcata aaa laaladad, whioh plaaad *a 
aaat af tha aortr at *l*09 t 751,l«) and aat ttifwit tJ t G»,0?8 (8m 
App. Bit)* 

h* Itt»*la»aatal Aurttaaat Ma, s # • Tala aopplaaaalal a«raa* 
aaat datad 7 Aagaat I9U$« pravldad that *a aaatraattac afflt«r aauid, 
aftar ft paar af aatlafaataiy parfamaaoa inter th« eantraot, autharlaa 
pagraaat of tha partita if «»rM ivtalnad la an anaaat aot ta axaaad 
503C (taa App. »5)« 

1-7. frrloa Caatraat TUlU-lOP— n*»to. 

a« Stlaatlaa af Cantraatar. - 1% «u aadarataad aad a gr aa d 
la iapplaaaatal Actaaaaat la* 4 af •tana aad tabatar Oaatraat la, »- 
7U>l-aa*>45 *at aa addltlaaal aa* aaald at aatharlaad aaiar this aaa- 
traat aaaaaaaaat 4a 1$ fabruaiy I9U$» tad that ma aaafc aaald at aarfaaata 
ap tha aw aftar 91 Maraa I9i£, aaaapt far auparrlalaa ana adaJaftatratlaa 
af aalatlaf awtoaatvaataj prataatiaa af gatifaaaat prapartpj aad aaditlag 
aad adalalatratftva attic aaaaaaaiy ta alata ant tha aaatraat and aaanlatt 
taa n—rUm fharafaia, a aaw Caatraat, W-lU-108-aag«U9 t aat aatarad Into 
aa t fafcraarjr 19k5# ta prarlat far farthar daralaaaaata la praattt datall 
aa aall aa aaataraUa aad aajar rapairt af axittlac faalllttaa* tataa 
aad Vaaatar aaa faalllar with tat daalfa, aaflaaariag, aad aaaatruatlaa 
af taa prajaat aa aliaady built aad laflaally aaa aalaatad for tola aav 
•arte (aaa App. B6), 

taaaa af Caatmat* - tha toapa af tha aark aadar tola 
aa a t-alaa-a-flaad-faa aaatraat prarSdad that tha A9V aoaid, aa <iraatad 
ay taa OaatraatlBc Offiaar, famUk •aaaultant aarrlaaai argaalaa aad 

1.7 



atl (35 ajaSaa* 



mlatola • fttaaaltoaVi fttofft fumlto Ifttor, m+arVklt, fntyafit, 
*trvl«M # «to« c to ft*****, attiry, «r repair axittlag fa«UltiftC| amA 
p ar f » a i •««* *to»r wrtwi Uft atrri««c staMtafy to ■■■■will* toft 
ito|U« ftf m ImlifMiti •% tto Y-ll Prt X% vat ftitlafttoi that 
fe« «m% ftf •«•* v»ul4 to 16,000.000 par yaar, wnlutto if to* ffta, 
akia* ato tttobliate* at 113,000 p»r MBtt, to«a* aa toft ftbftvft ftttlafttoi 
aaaval aMt. Ibi torn ftf tot Mttntt aat fraa • Mruuy 1*U5 to • 
Aagaat I9l$, a»4 acul* to f«r mi aftditiaMLl tU m»4M pcriftt. 

Ac af 1 /«ly I9l^ t tos »f mrk ftwtoaritaft aator tola aaatraat mt 
•U»HT»*°° (toa App« 17). fto graa* total as «f tomtmtifta tot», JO 
toptoator 19i^ «m tM,51ii,i»Jl.»i<. 

toatraftt 1ft. *4W06- — 60. 

ft. tolfts ttaa ftf Oa atp a fttor. - lUw Oaatoaat to. 
«m>4# •pftaiftoally al tolas tot tto ■t nw tua ftf uqr stasia ftoa •••ttec 
mm* toaa 16,000,00* (om A|». 17). it sas aaatssftir to ftftgftHftto ft mm 
ssatrast far ft asv ywmi tolUia* to toft lit tot astteatoi tears*** la 
fasi aatorlal fraa £4$. tow n «f fto** tmd. tototor** toa»iteto aa- 
ptrlsass mi ft fiini , srgaaissi aat tlaai to fit to* j»b, sat to/ 
raassa ftf to* kaasa affisteaar •* to» ssatrastor v s past psrf* rm tan, it 
ftp y ftf A lsflatl toftt fttoftft ftsA tototor wulA p«rf«r» tto asr* to tot tost 
tetorsst ftf toft • mtnam n U Iterators, Oftitoftftt Is. *4W06-aac«60 as* 
asfstlato* with tola, f teas aai tototor toft prsvlsosly ssastrastoA ft 
bttUAlag satotoitlaliy toft mm as tto aw to to ssastrsstoi aater tolt 
ssatrast (to* App, 18 *a4 to). 

*• ftf Csatoast. • lbs sssps ftf Osatrast ■•• *-ll*-108- 

«ag-6o, totoi • April 191$, praritof test tto Att itoU m4ir all 
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ojrohltoot«onglnooiing oad othor oorrlooo lira loan tol to dotlgn, la* 
■{Motion, onporrloloa, oad eont true ties of a ooooad otogo (Bata) 
prooooo building. Thlo woifc woo to duplloato, oubotoatloUjr, Bate 
Prooooo Bidldlag la* 9SOti»5 (800 App* D9) aad Ito 000001017 ao^ilpanat, 
togothor with tho aoooooory oonaootlano to oxiotlaf utllltloo* It aao 
aotSaatod that thlo work would bo ooaploted and roady fr utUUotioa 
by tJ» Oovorwoont by 1 Bnooabor 19U5, at o ooot of 118,000,000 ox* 
olnolro of th» An fao* A fland*foo la tho oaonat of 1225,000, boood 
on tho oboro oottaatod ooot (S#o App. 19) oaapoaootod tho ooatimotor 
for ito work vadar thlo ooateaot* 
1-9. toloatlon of Plant dlto. 

a* Baantroaoate. • Tao oolootloa of a oulteblo alto upon 
nhloh tbo lorgo~ooolo alootraignotlo pi oat aauld bo looatod aao lnltl- 
atod oorly la 19h2. Tao prions? poovlfoaoato for oaoh a pi oat olto 
uoro that It bo la a oooladad aroa with aa aaplo water tnpply and hovo 
a do p o a dablo oouroo of powor oapoblo of dollrorlag at loaot 100,000 Eva. 
At a rot tilt of prarlouo otady boood on Ihooo rtoulroaoate, ftenn and 
•abator aado a roport to tho A ray raooonnadtag aa aroa la looao aad 
Aad o fooa Ooaatlaa of Taaaooooa, odjolalag tho Ollaoh Il-or la too viola* 
14y of too toaa of Bloa, aad looatod aoar tho high vol tag* troaoalaoloa 
llano ooaaootlag tho fomaoooo Valloy Authority '0 lorrlo Baa and lotto 
Bar Baa poaor otatloao* Thlo $9*000 aoro olto aao oubooqnoatly approrod 
and oollod tho Clinton Baglnoor *orko (Soo Book I, Volvo* 12). Plaato 
for loetopo oopaiatloa by othtr aothodo, oad oa oaporlnontel uranlvoi 
traaoimtatloB plant, worn aloo looatod ot thlo oltoi oad btoouoo of thi 
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tafias af labor aaoaaaasy for tha •aaalatlaa an* aparatiaa, af all ttin 
alaatt. Oak lUga, aav tba fifth lartaat ait/ la SraaMM** aaa plasma* 
nut aaralofaa* 

b» Want L— mtlotu • Tha tlaa trat|intla Plant la laaata* 
la lar C»Mk fallay te %>m aavtfcaMtora part af this laaarratlan* this 
•Mltt4«4 vallay, imlMt »j %h« laat Voik af Faplar Craak, la af tuff U 
•laat wU«k ta laat Itaalf Mil ta tk» ttialfftt ltaa lapaat af %M plant, 
•a* tha hick flifM aa althar alia affaraai aawitjr *■* •» aaoallaat 
laaatlaa far mtar ataraca (*aa lap* 01 aaa «!)• 
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amwli • Ami naatraaagnatla fUat Mar W viauallaa* m 



a graup af fctft U b a ca ta ff VuUilaga, aaaa aaa tataiag a Itajrlam af 



faamatia atulpaaat. Maa* af mU afuipaaat aaa aaaalapai tm alaaa 
■•W aafara aaaatraatai mi la ragulate* aitkia a aag f«a af aaaaraap 

Mftr fctfWV NM af |% «»• «MMlfMI%UMA la «MfMtt« fMMltft- 

tiwt MMh if Mm raratattaatir » 4»tlf»i aa* aaat af it ma »»Ut 
aaaar trptag aaaufaatBriaf aaailtlaaa, mmg mUk mm aatarftal Mi 
ltbar itertMM an* ma aaar praaaat aaaass i%/ »f *9—** latra mm 
iwwii aualllaiy am* aarrUa faaUltlaa* aaaaaaaril? prarlia* t» aii 
la taa aaaaaaafal fmatlanlai af mt plant «n4 to fa«Uitam ita aauta* 
■an*** FtoUftlM far %h* aawlapaaat aaa mating af aaa atuipnaat aaa* 
aparatlag — t h »t t ara •ontlauaily pointing ma wqr ta tnp i'oian aata* 
Tha layout plan (aaa App. M) aaa taa pantograph <taa app* 61) ladioata 
ma antaat af mt faallltlaa. 

&>£• Baala Baolaa i - fna aiaatM far ma aoaniatiaa mf °«8*3 
fron 0-iJ8 at mt T-lt Plant ma AivMaa lata taa aaparata atngaa* laa 
rirot ataga*, Ionian aa tan Alpha • taga*» mte—mi only • partial aapa» 
ratlaa af ma iaatapaa»,o*ila mi aaaaaa ar lata ataga*, affaat»* aa 
alaott innplnto ooparatlaa, aalac tha partially aaparatai antorlnl maaa 
aaa ma praaaat af ma firat atafa aa ma atarting namrlai far ma 
oaaoai ataga* Baaa af tat aa amgao mm la turn arakaa 4am lam taa atopa* 
naanly* ahaaiaal mam praaaat* Tha ohtaloal, ar "pmptiatUa* atap, pra- 
para* ma fan* natarlal* far ma praoaoo atap and aXaa parif In* tba aa* 




(1) Cham Frapayatlap Pa*artea»t» » Iht Initial ate* 
lat tea praparatlaa af tea raw naterial aaa par faia ad in tea Charga 
Praparatiaa Paparteanl af tea alpha Material Pivparatiaa Building 
I (Building 9^08)* la tela daparteant ara atvaral raa«tera # ar larga 
glaaa-llnad teak*, to white tea 003 la a wrted te octy a/ naana af 
raaatlaa with aarbaa tetraahlarlda (ccljj, tea aulid OCl^ white fata** 
to tea r aaatar a, la aaparated fraa tea aarbaa tetraahlarlda la aantri- 
fugaa, telak ara aaahiaaa uaing aaatrlfagal farad far aaparatlag aatart* 
ala af dlffaraat daaaltlaa. tea OCl^ ia teaa triad to am alaatrlaally 
haated drlar* tea piwduat fraa tea tear** fraaaratlaa Paaarteaa%(oci^) 
la art aaff latently aura far an aa a faad far tea aaparatian unite aa 
aaatear atea la uaad te purify it» 

(S) Vaanun BubUnatiaa Pa*arteaat » • tela final ate* la 
which tea aharfa naterial la abangad fraa tea aryatelltea fern late a 
vaoar vlteaut aaaalng teraugh tea liquid atega ia aallad ▼aauun aobliaa* 
tteu* and la a vary affaattoa aatead af raaartaf tea Inpurltlaa* tea 
aftdpaaat la tela daparteant aaaalate af a aariaa af alaatrlaally h a a te i 
atilla (Baa Ay*, 08 aad 05), uhUh aaate tea Wife uadar high vaauun te 
a paint tear* it la waparlaad. tea UCl^ i* teas aallaated aa a aald plate 
la a highly para farm, wail* tea tepurltlaa ara laft bahlad, a*r»r hartag 
team waparlaad* It la tela highly pur* uci^ teat ia uaad aa a faad far tea 
Alpha aaparatlaa unite* 

(J) Bulk Baaara ir P**arteant» - Aa aaly a aaaU paraaatega 
af %te faad naterial la aaparated f te* "uaaaparated* uranlun la rauutarad 
fraa aha praaaaa bin* aad raturnad te tea Alpha faad Material Fraaaratlaa 
Building Ba* 1 far raaanraralan te pur* UCl^, Zt ia aubjaated ta a aariaa 



af fuvlf loatlaaa ta r— rn aarfcaa, ira* t aappar, ahramim, aaa alahal, 
ahlah hava haaa plakai op> la tha taparatlaa Oalta* Tha t aaa fa l af tttn 
aaataalaaata la par ferat* la tha B«|k taaa*r«ry Dipaftaaat, ahlah aaatalat 
a ttrlM af ftaataft, f Utara, aaatrlfutaa, aaa trltra* iha oraaiuai aa 
1% laavta tha Bulk Btaavaiy Paaartaaat, la la tha fata af 00 j, tha Mat 
fat* m tha aatarlal ahlah ma arlf laalljr furalahaa hp tha Blatrlat. 1% 
tt thaiafaia fat tlraatljr Wat ta tha Chart* Jhrapamtiaa Papartaiat, aaata 
It la agate aata Into OCl^, 

Matt aatarlal Praaafatlaa Ballalai Ba« •» 
M Hataatai Paa. • Iha l at a a t a t aaa af tola ahaaiatip 
fcuildla* (tat App* c|») aaa aa t ai li t tofava It aaa plaaaa la aeamttaa, 
fat arlf laal attaattea af tha Matt Batarlal Praparatlaa Ballalag It* t 
(9807 map) aaa tt arapara tha aarlahac aatarlal* fra* tha alffaalaa 
plaata (145 tat B-$o) far tha Alpha aaparatlaa aalta (tat Apa, B166), Xa 
ariar Hait tta larga faad raaalfaaaalt aaalt at aat taaaatafaUy aai aafalp 
It aat m—u—ry that aaaalatratolt aamll alaa aquiaaaat ha teatallaa* Tha 
aa* httUttac aaatalat t Balk Baaavtip Baaartaaat ami t Otarga Prapaiatlaa 
Btfn taaat tklak aaa ta aparatt aalag tha taaa prlaalplat aai tjrpt af 
aaulpaaat aa ft* tha Alpha Batarlal fraptratlat. Ballalag U» 1 (9S01)* lha 
Vaawa iatllaatlaa Baaartaaat aaa haaaaa la aa aajatelag kallalag with 
aalta atellar la aaalga aat par/am lag tha aaaa fuaatlaa aa tha trlglaal 
Vaauua tabllaatlaa Oaaartaaat* 

(a) BaatflaarlAa ta Oalta Caavayalaa Building. • tiaaa 
tta 1*85 •** MO pratuata ara aaat ta T-« |b tta for* af araalua haaa* 
flaarlda (org), a —tr—l* ahaalaal, It aaa alaa aaoaaaarp ta hava aqulp* 



aaat oapablo of ooaYortlag tho UF 6 to UO^ • Tboroforo, * building 
(■©• 9211) (Soo App« Oli) aao oonotrustod for tb« purp«M of oomrvrtlag 

to OOj, aat 1% aao alanaod to oonvort tho TOj, 00 aroduood, lato 
OCl^ by tho aoraal Chargo Praparatlan frooooo* tbo oo»«alloi "Hoaafluor* 
ido to Oaldo Coavoralaa Building" ooatolao oauiaaont T«rj olallar to 
tho oquianoot Is tho Balk htoorory DoportMKt (Boo Abb* 0$) v Uranium 
Bosofloorldo (W6) it brought frou W5 oad 8-50 ylaato, late tho How 
fluorldo to OaJdo Q o Btot o i om Building, uhoro it U dlsaolrod* A oorioo 
of pfooip itotiaao, flltratloai, oai dryingo follow, uhoroby tho flaarlaa 
to r oa t »o t oai tho uraaiua ■oa w o rUi to uraalaa trlOKldo (V0*)« lhia 
•alio to thaa ooat to tho Chargo Praatratioa Soyartotat for aaararaioa 
to VOl^ 

aa^*BgJJ0 ^^Ijjjjl^^^j^^^jjj^jj^j^ 

a« aaaoral« » Aa tho Alpha ooparatlaa atop of too fraooaa 
mo uaifclag with o atr anoly low aaaaoatratloao of too dooirod U-aj5 
lootopo, it aao aoooooary to prooooo largo auaatltloo of aatorlal la 
tlilo otago to laoaro a fair rdtura of onriohod aatorlal* low dorolop* 
aoato la dooigo oad additional bolldlngo woro roquirod to aoot tho 
production raqulranaato. Tho tool* thoory, through all of thooo ohaagoo, 
hanaror, raoalaod tho oaao and la gaaaral lo an foUouat 

fan food aatorlal lo f Irat raporlaod by hooting. Thaa tho individual 
atam art alootrioally ohmrgod by pnoalng tho vapor thraagh aa olootrlo 
art* fat olaad of ahargod ataaa c ar laao ao thoy aro aallad, io taoa 
ooavortod lata a high roloaity otraaa or hooa by tho aotiaa of a high 
▼altago olootrlo fiold* Tha baoa of ioao lo dirootod botaoon tho poloa 
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af ft paaarful aagaat, tha aatiaa af which baaaa tha path af tha 1cm 
law » aaai-alrolaj tha lighter Uu aalag aaflaata* la thair path aara 
thaa tha haftvy •«••, thuaJffaatlBg ft atpftiwtlan whl«h pt-mlta tha 
••llftfttlia af tha laatapat la apaaiallp oaattruttai raativara* 
b* Alpha 1 aaairatlaa* 

(!) *U£&SS£S* *TMtf «» arlglatl Alpha frMttt 
Bulldfagt «n rlrtually «upllwtt50f Meh ftthcr (9*01-1 tad 9201-tJaad 
tha third (9801*5) «*• aqat*alaat ta half af^ana af thaaa* to af «mn 
builalaga aaatataao, aaah, larga pfadUtatlaa «aita kaaaa ftt "raaa- 
traaka"* •# aaUaft Wnon ftf thair alllptlaftl ahapa, «MI tha third 
hottfttdl ft •Iftglft tr a ufc* l««h rftftfttiftftk la ft aaatlra ataal atwatara, 18t 
ftt ltftg, 77 ft* aai 15 ft. high, ttiaa ftWtfti fraa abara. It 
••m ba aaaa thftt •♦oh raaatiaak It hallav taalaa, laariag ftft i» tartar 
flaar apaaa about Bti ft* by U> ft*, aa that tht raaatrao* hM ahapa 
•f ftm alaagatrt ftBtMlftr Hag* ihft taa traaka art lata t a d and tt aa* te 
ft larga hall aaarly l& ft* laag, aa *» Nowi floor ftf oaoh bulMiag 
{*— AffP* Cft). 

I*) f»»ftM »!»•« • Iftch vftftttffttk U ftlTUftft lata 1*6 
aaatloaa* aaob atatlaa aantalalag tat "praaoM hlat" «r taaka* thtat 
taaka ara larga, vartioal, raatangwlar ataal baaaa, plftaaa b*«k to book 
•o that tho «id«t f aalag tho ftntlio ami autoiaa af tha traak ara apaa* 
Tha pi*a»M tint ara tpaoag la tha gapa bataaaa tha laiga rartlaal aagaat 
aails with ataal aavaa (aaa fhr* lt~5»)« All af tha aagaat Milt, ahlah 
art lamihl tagathar hy ft baa ear naming ftloag tha tap af tha raaatraaka, 
ara aaargiaai with alraat aarraat fraa aatar gaaarmter aata t laaatat la 
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aai aaalfala ayataa ta %«• *Uala»tlaa afcaftb«ra"« aaaa af which aalatalat 
mi alaatrla ara afclaa f aaaa uraalua iaaa in taa vapar aiaua* 

(U alch^raltaaa Elaatraat. « TnwaJUtaly la (Mt af 
taa laalaatlaa AMhin ara laaataa taa "alfa«raltK« alaatraaaV afeiofc 
aat my «i alaatrla flala* Aa laaa art f araaa la aaaa laalaatlaa ahaabar, 
tha? ara aaoalarata* by taa alaotrittl flaU to axtraaaly alga valaoltiaa, 
faralag, la affast, t«a haasa af laaa, aaa fraa aaali laaigatlta aaaabar« 

Oaaar tha af faat af taa aafaatla flali, taa taa laa baaaa aaaoaa 
aaal ilraalar pa«aa t aaaa aarlaf a faalaa af abawt k ft. It la aaUa 
taa ayaalan laaa art travallag *la aa»l~alr»ular path that taa llcatar 
U-aj$ iaaa trwral a •lightly aaallar alrala thaa taa haarlar U«ftj8 laaa 
■aa aaaaa aay at aaUaataa aaparataly (baa Aaa. C8 aaa 69). 

(5) *»— • At taa appaalta aa* af 1aa iaar f*a» taa 
aaufaa afa laaataa taa "raaalTtra*" laaa yaaalvtr ta a trap ar aaa with 
a aarraw allt tpaalag, aa l a aatit aa ta aatah taa baa* af taa llghtar 
laataaaa Afa* C8 aaa 09)* taa uaaantal laataaaa ara aaoght aa 
aarbaa plaata plaaaa •Um bat 14a taa allt aaaalag* It aaaula la palatal 
aut that aat ail af taa araalu* *apa* fa«a*« la taa aaaraa la laaltai la 
taa laalaatlaa ahaabtr. that part aalah la aat laaiaaa la aat af fattag 
by alitor taa aaaalaiatlag alaatradaa ar tha aagaatia f lalg aai aaaaa 
aaraljr aaaaa fraa laa aaaraa aaa aallaata aa taa alaaa af taa aouroa ar 
aa taa taak llaar* Aa taa tank llaar la attaaaai ta taa r a a w a bla tear 
aai la, aaaaa, laaand alth taa tauraa aaita # (8aa App« cy) # taa wmm 
aatarlal la aallaataa at taa tlaa aaaa tha ioor aaa Ita aaaaaiatag aqula* 
aaat ara raaavaa* Xaia raaaral aaaura ahaa tha aatal battlaf aaatalalag 
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(8) Taawai 8yt— ♦ • ffes ianlilag af ths analaa » 



»c4 %t» ftnatlaB «f In bun ba* latulfa that tbatyaot im vhltfc 
Hum fuMtlMi tab* ylaaa shall hava ml af tha air aalaoulM iwatvat. 
TtMrtfart • <vaatMB a»t arraagta at at %> aalatate aaeh bla at aa 

abaalabt prMttara af tba attar af ■ — a a a feartiaaia aiaiaa af a»r«urjr« 



af iiwl atai if auria yraaaara* At vaaaaaa af this aa gal tits aara 
aiarlaat ly abtalaabla aaly te labaratsfy aayartaaata, It aaa aaaaaaaiy 
ta aayaaa ftaa thtaa aayarlaaaf aaa f rai a ai yaaaa la larga aaaatltlaa 
aai af safflaiaat alas ta ayaiatt tltalraaagaaala ylaat aaaaaaafally« 
la aiaar b» tataaallah m tint ataalatt aaaaua, bath tihaataal aai 
aiffaalaa yoaaa aya aaaa* laahaalaal "vaaghlag" i»aya» ata vast ta 
yiu— %*a bla y laaauia aa ajilthly yaaalhla* Dlffualaa yaaya ata 
aaaaatlal la raadHag faAuo«4 yraaavra balaa taaaa abtateabla by laa oat 
af ttaa aathaaiaal laaghlag yuaya* Unhwiiaal flalahlag yaaya ata aaaaaa<» 
aty ta tht araatr ftm«tl«aiBg af tha aiffaalaa pnapa* iha vaauna aj i t i 
it laaatai aa tha graua* flaar af tha ballalag laMdUtaljr balsa th« raaa* 
traakai tha laatallatlaa baglaa at tha battaa af aaah Ma aa* «• aauly 
Mat laalvaaa a taak haaaar, ahat-aff valvaa* aiffaalaa yaaaa ai*h 
Wwari, aatar tilvaa asahaalaal yaaaa, lat»r laataatlag yip teg* ayaalal 
apparatus, C*«C*a as* thirawib»ra« fha ayataa awaa aa bt a aaah bla by 
•slag aultipla aiffutlaa yoaaa i wai rti l ts a aaaifsM ayataa af raagh* 
lag tai fiaiahteg yaaya {*— *a» At). 



fela yraatara it tha asafaalaata afofcralaat af 



baairai ailliaath 



AAtaa II tatatatUa* 

M Tr *** iwmaaii - lhlla tha ariglaal taa Alyaa 
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Aa —a pfarlaualr palataa f irat — raly Jalffaata a partial 
aaparati— af taa at— 1— 1— tapaa, —4 km— it to — aaaiy ta tab j—t 
tha partially — parataA — ttrlal —11— tit ft— %ba firat ataga pra— •• 
ta a •— A alaatra— fnatit — paiatl- # la — «tr — abtaia tea 4— lrai 
aaaa— tratl— • a — mi, it la firat — •— rjr ta r— a— 4ha — ataai- 
—ata plakai ap by tfaa firat tttc« pra— ••• fala it a fa— tl— af «aa 
Bat* praparati— atap* Aftar pvrifi— tiaa # taa —atrial la a — r ta4 ta 
UGI4 aa faac —tarsal la taa lata ••parmtiam fra— aa* fat 

— aapara ta4 -tar lal, aalaa agala tapraa— ta abaat 90#( appraal— t«ly &JJ< 
aa af 1 J—uarr I9h7) * **• tatal faai —atrial praoaa— 4, ia raayalai 
tar—fh taa lata Ch— iatrp Bulla lac, —4 ravaa4 — faai far law Bata 

A 

aaparati— Pra——* 

V lata Material fra— rati— Balltiai. 

U) i t a r Batalaa Pa— rt— t» • fat "ra— fcrara" aalaa 
aaatala taa — rlaaat arat— t fa— taa Alpha Baparatl— Fraaaai a— tak— 
ta taa Bata MatariaA r—paaati— BoiUlag • ta taa "aa— 1— r 

ffaaaiaf Papa i t — l t * laa ta— t— ta art aprayaa ait* altrla ull, 4iaaalt* 
Uff laa at— I— aalaa aa4 at— — 11— ta* (a— Apt. C17). »ia aalatl— 
af araal— la altrla Mil la ta— p— art taraaca a parif i— tl— prata— 
aalaa r a a ataa all a— taala— ta* fhla parif 1— tl— prataat aaaprl— a — 
atat r — traatl— atap, a praalpltatlw atap, a— a Ar/iag atap aaiafc 
aaa— rta tha «i— 1— ta tha fata af araal— trl— lia (DO;)* 

(*) Oharit rraaaratl— Pa— rta— t* • fhla — tarlal ia 
la— a— t ta tha "Bate Ghana Praparati— Daparta— 1" # ahara tha OO3 ia 
aa a ra r la i to ar— 1— tattaaalartta (DCl^) by ra— tl— with tarb— tatra- 
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(it) flatl frttatt Eyptmtlta Ptt* itotaa* - fha r»o«ir»ra, 
atatoialat tot aldriy aarlaaa* aatorlal fwm tot Btto ttyaratiaa Praaut* 
art alat %r*«chi% to fat »ato Ifttortal Fiapavatlaa Bulltiac* *ara, to • 
aaaatato aaatlaa af to* toiltlac* km m tot "Plaal fraaaat Praaaratiaa 
DayartotBt,* toatt rtctftrtra, tolas Uffftly aarata, Aft torat* to 
toarattjaly mm tot ataalaa* 1baa # ifW aa atotr axtoaatlaa «U a 
af*«toito%laa, tot nMta la w iwrtH to imta totoaflaariaa (uf^), 
vfaidi U «ht f*m af to* flaal araiaat* Iht atntpata* to tot Maal 
Prat*** ri a tai atot* Baaartotat la astoaaaly Mil Wnim af to* mmXl 
fuaaUtUt *f *r*lu*» atUa Aft *«a«l** a* toit ptla% tf tot yrtaaaa* 
la fa**, aa*% af tot tgulymt It labaratof*/ tttt« 

(5) •alvaa* Puir tot a %* • tot B*to MatorUl Prtfafatia* 
tolltUf tltt htat** to* *•*!**«• 1>*p*rto*at." this tepirtent it 
•fulpp** with larat aa*" *aaU tltt •gulf— tath tt astoaatort, r*» 
a*tor* 9 filtort* watrlfugtt, tva*aratora 9 iri*r§ 9 ftr to* ttlt 
*ar***a tf r**w Hi| to* Sat* toaaat tf afaaiaa trm ttt a ar ta l **la« 
to***, ttllit, *aga 9 tptsgta, tr aa? yltttt tf tfuiyNat ahitk aay haat 



*** ■aattatoaa* - At tateto* tut tttiltr 9 to* araiaat tf Hit 
rirat-atoat it a**Jaa% to » tataai aaparatlaa atoa* St trttr torn* tola 
atop aay to aarrlai art, fttr ttitii atoat 9 tr •»*%*•, yfttttt tuildiaca 
aara tiwrUt* (9fl0l»-i 9 9«0l#-t # 9»U-3. aaa 9»W*>. Baah Nto ytttttt 
tolMlag aaatoiat tot toaok* la a rata J66 f%* laagl aaah toaak It 10l» 
ft* itag* Iht traak* art attamiiti, aa la tot Alato II pvmu bulla, 
lata* with tot ttot fMlag only ta tot tatoiat tf to* tratkt (l**A*y*Cgl)| 
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aarrlta a* ovarac* araaaara af 175 Hi 50* af «tp«r aaat, miUti 
af miN M a%aa» lteaa toaal*** wim 89C aacnaaia. Nvtrlai wi it 
aaapartai aa «taa*» aala atraatiraa* ma Uwipmi mtml ■■atom aton 
lata it ftb«* *t&100 aaaala aar War. AUavtag far feallar attxiliarlaa, 
Aiatrlfctttlaa Immi, Mi laat aftrarai*/, ma !■ mi aa ma Mltn It 
aattoami ta to ataa% 140,000 paaaia af itM par tear, felt taaa art 
toalnta aa tlltMift fHuiftt far ato«i jrt lafricarrtlaa, aiaaa mia 
laai aaaara tortes «n aa am ir aba* ma aallttaga ara at* feaamt* 

*• Ss&SgsJsu&sa? 

(1) 0— lit maar trrt— a» » A airaolatiaa aaaltog tavar 
«m iaalgaai %• » m m aarptaa baa% i a*a r a»ai * part af ap wa* 
ttaaa aarrlai aliii »*»—■■ tailitof a* %rw«k haa aaaltap f*«il~ 
ItUa laaamA toaaitomljr atjaaaat %a ma ballttog (taa ipp» caU. 
maaa faaUltlaa (Wirt af a wiliiliil tfttfl aaaltog toaar, a mtar 
aaaltac toato, aaalaaa*. tob«lar aaalara* aa* aaparam piptef *j aiaaa 
far ma alraalrtia* aa* alatritrtta* tf ail, «iatUl*« mtor md 
nittvat mtor* ma kaat it Altai**** to- toAiraat «««Mt tf m* taa** 
fWatoi aaal to g taaar attar mr ti Mat m i totalar aaalara, ar hart 
asahaagara, tJuNMaaJi ahiat ma taata* all at* aator airaolata* faaptog 
faailitlaa far aaak tra«k wra f fail tat ta airtalata maaa llaoiia m 
aai fra* ma aaaltog toaara* 

(t) Air Caaltot tyaawu • ma air aaaltog ia aaaaapli* 
aha* by aitai af a prtear/ ayataa to ablab filtorai air ia totraiuaai 
tota ma building *y ■■■■■ af axial flav faaa, whUk faraa air mraogh 
Noana toaaala baaaam ma cr*uai flaar, thla air ia aaat far 
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tog. Btovrar, tft tot ftoal alasa, BBMMto tollilaga mm praritod far 
a FaMdrjr, 1} aa tri«al MatotoaaaM «top# danga Mi Mpair thap, mA a 
» n ir tftr iMp* Wife %ha axpanalM af Mm pMgna and Ma MMMary 
ateagaa la daalg& to toMrpaMto bob daralapMato, tfca faailltlaa Bf tot 
Mia atop toaaM feilKttti, and Mb atoat Mtol* Baidlsg, MrpMtor 

Mi pipB ahapB, flttt B part af %h* mMIbB atop, MM MfKl M MpMBM 

toildlaga, tolah for tto wm% part mm *Wm Md l«ba*»r toapaMfy 
MMtTMtlM bullilaga* Nvml apMial ahapa «M Mia to tea* Is ardor 
to faallitoto too work af tot arajaat* Xb * *VaiM Makllag Stop" 
prarlalaM aro M) to mmm BMtoaiMtlag aatorial frM mIms aad 

piMt Igr dlppteg tBM is M Mil MlotlM* A BOTtlM *t fea MM OfaOp 

toUdtog m atillaad ftr toa "c«rMB ttop* «m tot mmImt poatoto 
Mi iter WrMa mm bm gMMi twm UMBO Bf gMffelto* to featM* 
BOB* *BOp fM too MMiT Bf MWII, MlMtMM 9 pB MOOTS, If 
toaltoad to toa Mia MM toUdfeg* to llMMMUttog toap M« dMlgBSi 
far sappto plattog parto af Mb atotelsM atoai Maalrar mitt, Mi fao 

Bitot plattog BMMtlOl M tot BMgMM 

B* toBMfB* * OBMMl MMMMB1 Mi atBMgB fMlll%tOB f 
BBM Bf Mioll MBlBM MlMitof MlBMBt MM bBM pMTldBd ft* f MMM 
MMrUlB BBi BUfpllm* OBMBt, *l««tri«Bl Mppllaa, cm ayliadart, 
Bto* BM MlBl 1» MpBMM BftoNIi toatMB, BMBBlB 9 MlMS MtM* 
BblBriM, OtO*, BBBi tB MB OMMMtiM Bf fBBi MBfillf toTB bBM 

parahaaad in la re* fuBatitlBt Bad Bra atoiwi watil to* trad. Liquid aitoa* 
Cm(Sbb ftr* k+lli) la atorod la toaka an Ma af tha bimbm buildiaga 
Mi atoai toM Ma balldiaga far bm ia Mid trapa m Ma Maaua ayatoa. 

t.80 




A building it prarldtd for •taring Dry lot (00 8 ) nhlflb it atod in tha 
oandontatlan of noitturo In tho **«nm tyitan* Soparato prariiictu for 
•toying oator and oil uao* In tooling tyttnaa hart born prorldod for 
ooob traok* 

Claaalflod notarial! «nd tuppli«t art atorod In a raatrlotad aran 
aallod Midnny. ihia oitt, loot tad wtttCEir railroad balfoay batnoon 
Oak KUgo and T-Il Aran, m ftmi baanuat of tbt flat terrain nod 
•antnlnt vnmhnantt Mid attingt yards «mi bandling ooulpaaat* Control 
rMilltlM* asanas oaJibooat spoon In Haw Advlfilatratlao Awn at tbo 
cm immtiii «u alat otillstd as It tenant arailabla, 

d« tOUpboan* • tbt tnltpbann ayatan nnt lnatallad by tht 
Stathtrn loll lfctopbant "fjWMiy andor tbt aujorrlalan tf tbt «• I. Any 
•Igntl Oorpo« Baring fttk land ttndltitnt apppaalaataly 767 ttlttbtntt 
ntrt uoad. Inttt pn aa t a ntrt ttnnttttd to tbt nmln tolophono tvitob* 
beard in tbt tdviniatrotitn arto* Originally n annual (m) tyttan not 
prorlitd bat oaa ao imrto d tt tbt dial (Aft) tyttan In 'nonary I9IA (8aa 
took 1+ ^ol» 19) 9 Saparatt ttlopbono fatllltita bataotn oaob proaoaa 
bin and tbo oobiala aporatar bnvt boon pro*idod to faeilitato Imodlata 
oorrtotita tf any dittarbtnoo not oondnotoo to orator aaoratian, 

<f maapartatloa. • For transportation of natarlala and 
p a r ar en a l , n notaork of mil road apart, bard aurfnood rtada and omlka 
vara proridod* tbart art 7*t *Uaa tf ttandard gaga traokt tt proriao 
•nay noooat to tha baUdingt for boary tqulnamt and tbt aultituda tf 
•ttpplita. Hat prlanry rtada atrt dtaigntd for Industrial traff It and 
oonatra o ttd of oruahod itono nitti bitnninont aurfaolng. Boo ttnaiaals 

••tt 



(I) 6— ml* • Sabatatlant, loaatad on tha northwti 
and southvaat aarnara af tha Blaatroaagnatio Plant Araa, ara a park 
af tha aain CI Satan •aglaaar Waifca pawar ayatan that aannaata with 
tha I5I* I? tanaaaaaa Valla? Autharity •yt**» (*oo 1* Valuna 12). 
A XV lina laada fron tha aufcatatlona ta a trtaafomar adjaaant ta 
aaah af tha praaaaa tulldinga, axoapt for tha Alpha IX praaaaa bulldinga 
ahlth hara tao tranafantara, ana far aaah track* Tha rating af thaaa 
tranafamara la Waad on tha ma af faraai ail and famad air aoollaf. 
Without tha pwnp operating, tha tranafoaatra hava nagllglbla aapnalw/* 
•witcfe ftar aantrol appajwtua and othar tranaf amara ara iwonlrad far 
diatrlbutian af pawar at vatiana yoltagsi within tho wuUdtnga* Aa 
aaah nagaat raqairaa diraat aarrant far lit nxattatiaa, antar ntnamtar 
aata ara aappllad ta ohanga tha 60*ayala alternating warrant ta diraot 
aurrant* Tha ragalatlon af thia warrant anat ha hald aanatant ta within 
on* part In flva thauaand* 

(t) flaquiiananta. • Baaauaa pawar raquiraaanta playad 
an Iwuarhwt part in tha daalgn and anginaarlng af tha alaatranagintia 
pr—iM, aarly atapa nara takan hy hath stana and Wahatar and tha Corpa 
af Baclnaara ta inaura an adaqoata alaatria p a war wapply* Sn daptanhar 
19^2» tha ganaral pawar iwqulrananta mrm outlinad and nathoda of aupply* 
tag tha poaar wara dovalapad. At thia tiaa, tha raquiranantt far tha 
T-12 Plant wara aatinatad ta Va 100,000 m ty 1 July 19l£ (Saa App # «17)« 
fe daptanhar 19*3, with tha anwmaion af T-18, tha aatlnntad iwquliwnwawj 
for tha alaatiwjwagnatla plant wara lnaraaaad ta t$5,000 Iff, and In 
Unwary I9t£, wara ravlaad ta 800,000 m, at 90 to 95* pwwr faator, 
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hii i i m oanaldmrabla *xp*rla*M Mt arailabla to »r*rl*ua *atlmt*t 
(to* iff, 818) • Tto fowr **n*un»tton f*r **» 19*6 «aa U^fiOO.OOO 

KM (&M **»« WO). 

** 8m>ply. 

(1) Q*Mr*U • torn mtor maply ayata* f*r tto Jti**tr*» 
nagMtl* flant to * park *f toa mm *yaton ttot auppltoa to* torn *f 
Oak Bide* (to* to** 1 9 V*L. 12} • Larg* tuaatittot *f mW ar« Mqulmd 
f*r pTM*M Moling* »Mte*tto* f «a4 dawati* aad g«Mral Manqf 
/tons tea Mj*rl1*; tolng rvqulrad far » M aa w Moling* Bmiun *f th* 
larg* a**ltog d*mad to th* pmiii build lnga. It mt m**an*aU*l to 
draw tola t*Mtit/ «f mter fm ton filter** water f*M* Mia* tow 
Mter m* toarator* •tovutotod thMagh tha Mallag tovsr to 
atoaiaato to* aurplM toat* Flltomd Mtor, m Mtor, *r dlatillad 
mtor mm ntUlaad *mm adaptafcl* to to* mrtom ateaaM nf wiHh and 
awaiaytlM (to* tor* &*7h)» 

(8) FtttoMd later. - tto f Utowd Mtor diatributim 
•yaton *rigtoatM a% to* «l«ar Mil* *f to* FiltMtlM Plant, laoated 
north af th* ¥-12 Plant at an alaratlm *f U00 ft* PUtoMd mter w* 
arigiMlly aappliad thr**gb to* l6'laoh dlamtor aupply anla* md ausllj&> 
far/ 8-laob aalna, wdar bmmum af apprastoatoly If) fam dt jh»t aquar* 
Into gaoga* Th* daalga *f to* pip* alM* M teaad m a nonal *mmm . 
aa4 tomatia daanad af 7000 gpn and m addltianal 9030 gpn f*r f 1m 
pMteottoa MrriM* Pilterad Mter far mmI pnnii oonaunptLm m* 
Mad in to* dlffuclan pmp aooling aoila, nwm nuap Mtor Jaaknte, and 
tank Md fao* plat* taoling. Taaraaaad aamtruttim at T-12 iwquljwd 
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aaUtttart flltortt wtto* ft«lll%Wt| » supply Mil, add It teal 
auallltrjr "*lBt, mi *sp*fttita «f tot dlttributlwi syitat «tM author* 
tat* to toatator 1919 (to* App # B19 and B20). 

JSSLSSJSK* * 1VlltB **** MtVBtlMI plana** It 

«*t ftoad tott tot filter** utter fUollltlM «nU to laatofuat* f»r tbu 
•toititaal NMtmtiii* It **tor to all*rUto Milt ••wfltita a 2U* ruw 
wtttr aula vat *i*aaad to tupply tot tatllag town* It «M aawtMugr 
to trtat tto fa« utter ttealaftUr tor d*utetialUmtlai tof*r* Mine* 

(b) DtotUltd toter. • 91atlll*d uator 1« ut*d f*r ***l- 
teg la tot *ubial** aat atea •# tot Fr a tott BuUdlag* utora ***«a*all*g 
praptruftta art rjr Mi tear* *l**trital tt adt i te a — Inim tertuga 

water «m* to a*id to a atelaua« ra*tUtft** am toatgaad to pr t t att 
«to dlttilltd wtor frtu tot rftWN ttoaa a**d to «* tuildi&ft. 
9I*till*d uator aatilag wit totlgatd to utUitt tot aatlteg 

touara adjtaaat to tot p r i i i i i bull* lag 

•• mA totto Pttuttal* 

(1) tot ltorr B*u*r tottta* • Hit arlgteal aaaitorr 
•tvar ty* * m fur tot Y«lf flaat *taalttod tf * ttrltt *f ••llatttag 
lateral* ufcU* dt*ttorg*i toto a 12" dlaattor gravity t*u*r Itadlag to 
• auap touttt tht t*«ag* uaa tto* puaptd toraug* * 6" dlaattor fara* 
tola to a gravity flaw **u*r leading to tot touultt ayttea* tort to* 
i a rti l* i I uuttot f lwil tw gravity to tot ataag* traatetat plaat, ufeito 
r aatr a d tot teraTul to*torla taattitotteg a aamaaa to pallia toalto (ft* 
Bttk I, YalwM 12) • la Juaa tot* tot *ttt Trtatoaat flatt wu 
built, to rtlltv* tot *varb*rd*a*d teuatlte tyttea, to* T-18 —me* **• 
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ifcrtrtoi to thU plaat throagh ft aaafty ttattru«tt4 latorttptor aaaar* 
tea raatff fftF tht avaa it apraai «rtr • ftl* hoar pott* tith tht paak 
laait at ahaaft parltdt* Tht it ititgti ftr • paak 1—4 tf 

l*Ot aft. 

O — tetto« • Oartote tf t t tt Vfttttt ftft 

tit p t t tl tf thrtagh » aapaiato pfttttt aatto atUtttiag ayatea tola* 

ilttlMUPgM lato tht tttm ftMtr afttr fftttiBg thrtagh ft tftftU Mil 

■tvtfftlitftUtft plaat* 

(J) •tarn »ator hmJOtf, • A Cfftlaftft tyttoa, NuUtk| 
tf apta arataaga aitohaa, tuliartt aad atom atatra, aaa iaalgaai ftr 
tht T-lt Artt vl1i» ttfttUtifttltft flvta to tht rata tf ralafall, titt aai 
thapa tf arateaga arta, aad tltpt and thaiaator ftf tht aarfaaa to to 
iiatatd* It aaa ftttomlatd that tht avayaga iftto tf ttom aatar wa-aff 
ftr aaalga parpaaaa aha*!* to 6IjD aaala ft* par ttttni par taaata milt, 
tr I aaala ft* ttr toe tai par fttrt* . tht ayttaa vat •artfully plaanti to 
irala to- fori*/ iato tht teat *raath tf Ptplar Crtalu 




of the arc within the arc chamber; the pressure of vapor in the arc 
chamber; and the chemical nature of the vapor. As there vas not time 
for a complete systematic study, the development had to be largely 
intuitive. A variety of conditions had to /be studied and a number of 
partial interpretations had to be made. Then the accumulated experience 
of the group and the feel of the problems were translated into specific 
plans and recommendations. 



experience that had been acquired on the variables * such as those men- 
tioned above , had to be translated into decisions on the following 
principal points before design could actually begin; number of stages; 
the size of a unit as determined by the radius of curvature of the ion 
path, the length of the source slit, and the arrangement and number of 
sources and receivers; the maximum intensity of magnetic field required; 
whether or not to use large divergence of ion beams; the number of ion 
sources and receivers per unit; whether the source should be at high 
potential or at ground potential; the number of accelerating electrodes. 



Directive, the District immediately entered into an extensive design pro- 
gram. This program, which was coordinated by Stone and Webster (See Far. 
1-5) and made use of the large technical staff of numerous equipment 
manufacturers, was planned to produce the greatest possible amounts of 
TJ-235 in the shortest possible time. In order to enable the reader to 
comprehend fully the major decisions reached during the course of the 
design program, they are briefly reviewed below, prior to a fuller dis- 
cussion to explain the detailed design prob5S5253' tgeiyrsolut ion. 



c. Technical Decisions Required . - The information and 



d. Operating Policies . - In carrying out the President's 
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< ** PtoMiftft to ItofttoO wlOO 0— gtoto ^tl^n ftf ft 000 T—O; 

nu«« - & i«v»t%ip«i«i oi vnta^mnr •totiM too pr«- 

to tto I* 1st vtorft 1% ftyptfttftO ftoftlfcl* to tog la OMigft if aa 

J»J ^1^^ M « u^^^^k^^ OOA Ibw^u fe^^K mm 0^4fcM> M 4ftAMfc4^Mft AO) ^fe— ftMfcfldwf AttJ 

^^••/••J^^^Ml WVftP ftJ^P^ft^B^N^Vl • •^^WwWJ WMWJ ^W^P ft'^Fw »ft^W ^ft—MB 

Ota***! 0m«ft # tto ft gO t ftto S of tto Military fftUftv ffli— tttol» 
ft totort ut tto OMigft* i—i ti Mill aai pppgpWtWj ftf tftlptaO fftr * 
f 4*j0 stftoo ylftftt UmkO ftiftftiftOftO wT 000 tsftto)*. 

tk *—%mim flg fartm Mt w— to - ammw> to* 4mIc* 

XJ*J # «•» it «m mllly *pf*r«ftt ttot to iNtr to' Mfttott * pUaO 
tortag tto r*tmir*4 100 gnat mr **r tftfMltf it mil to ——■ t r y to 

•00 Mftltltftftl flfOt ■**•» flMttlilM Mi ft ftfttolftto MMl ttftfto 

£ fitottfOf*, « *T «**•* If*}, tto m-«*11*« Mt Flwrt «u •rrttoUlfttO 

•O ft. flftto ttftOfttelag J fivtO*fttftgft ftp *AX|to* ^fHfl ^gff ftMtaiaiftg 9 
Iniki. MMBOaftWjflft af "toto* tollilftft MfttolalaM 0 tnftto* atoft&* 

ftftl fftftilitJftft to MMft tto tMMM to&lOlfttft* ftftO IMOk fttoillftMT' 
MIVltM ft* Ml MfftftffftO (Oftft iff* 00&)« 

Aft. iftft toftiii aO flftflftMii m> to MtoifttoO Am tto xmslO ftOmaaftftMAft m? 

1'- 

mtftnOi afti «prtomt «toii« 9# • *—Ulm ms mml ta JUy 
to tft w url 01|hft fimfti It; 5 to ft too imw «10 Is uOtoifftOtom ftf 

» * * . . '■ 

0m\ OTAMftftw^^ftt^^^Hft A^MHaOjfntotoO^I 4 ^Mft OftA to M^AftMlUklht^h ^u^k a 

ftsOO w VOWOf OMMOwOl^^nl WwOB* ^wBPOO^W V4HHHI W WW wIHV'OvOjV W OwMI 00 

£11 totomt torn; - 10 Ot ftoOtot 19^3, tto »l*<%r— ftiwtto 
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poaotloally oiooroi oat ilaeo it vat too prooooo vkloJi proait«4 to jaro- 
taoa *ao oorlioot votarao of mUi protaot, Mntnl Qroroo* of to* 
dlooaootoa *tta # oat *p»t*tol of, tltttiUtosy Polity Qooolttoo, Uoaot 
Uotraotloao to lMmit too eopooltjr of tlui ploat ly tao oiiitioa of 
foo* Alph* Irooko oat two lot* feraako <Soo Apy. BSt oat US). 

mtm HH mum- - **ttoo tattutot * t** 

BUtrlot, vaioa bod aooa yrooootiaf fo» ooaa tiaa f oalalootod, is Novo* 
Lttt, ottk tao tooioloa to aoa partially oartoaot aatortal vitatraaaY 
fros tao oat t-tt ploato* to ottor to tok* oavoataa* of tata 
tooioloa* aat taa rooaltoat taaroaoot oapootty, o 40* lot* talldtaf 
OMtotaioc tvo traok* voo aataoalfoi, 

J- mrm »t ti ftttf tip* - «*»tu» * *»• Motrut 

of tao optiana attUtatioa of District faollitloo rotmltoi to tao 
dooioioa to eoaMao taa S-29 ploat* pvotaoiaf *a ovoataal 30 oartokaoat, 
witk too t oooai otoft faoiUtita at T-X». fktt pUa, watofc vmo adoptot 
la torch ma, oalloi for taa ooaotraottoa of a foarth 2ota aalldlaf f 
aat taa ovoataafc oaaalonaoat of tao ilpaa otaft* 

*-*V Ml* ttJ Jf tit> - *•* yarpoooa of olartty, **• tooia* •* 
ooaipaoat oai faollitloo valaa porforaat tao oataal ooparatioa of tao 
araalaa iootopoo aro troatod ooparataly ftoa tko eorroovoadlea; oaoaioal 
faotiltlot valoa oora aoot to proparo oat prooooa tao foot aatortal 
taroagk tao ploat (Sao Par. *»«). ioooror , it to oapaaoUot that taa 
oaoaioal ««tia* proooodoi ooaoarroatly *itk tao toolta of ooparatioa 
ooaipaoat* 

Of Itlatl PttUi* 
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(!) Ujfcay 

(a) QgMrgU - fka f Iraft praaaaa bin, tetag •*o*U4 
aft OGU» aft ftka tiaa as »If ti— unite flaaft vaa aoaaalv**, mmIHiI 
pttaurily af * ihm ftarik taaftatafag * alafla lAont aaift aai * r ml wf 
mlft* Prm «ka lallaafta* aapaaltr «T raak a vmi* 1ft «m Mtft»te4 ftkaft 
a plaaft ft* ju itat 10§ gmM far *ay wait iffilrf aparaalaataly 200t 

■MS iM ftka 4tfifi •# ffaaaaa •^•IpMWft Yfclak aaf* ftaa fVjteMftte ftft €Mft 

Mi*» (ftaa Tal. t)« X* trite* ftt faaiUftafta ftka iaftrataaftlaa of aav 
taalaaa la** ft)* plaaft, ift «m fslft ftkaft a yracrtai af aiaa»raa»ta« 

laaarparam iafta Ik* iwft jphMW af taaatiaailaa «lftkiat laftarfariag wiftk 
ftkaft fkaaa alPM4p aaaptaftadU XI wui aaalias' fta tvaak ftka ftatal isfta 
klaaki af ayirtBftmftaly tot Mum, Saaiaft wm U»ftlf»fta4 wiftk ftkasa 
tliaakfta Is aaA ra aal ftta i» ftka ftreft kalMf ay kaaalaft *aa 
iMilrnh, Mam mmIiUii af * aaaaaft aaA 9* fta* HUH Maa far vr*» 
aaaa a<|atpawai vmw praAaatam a^aftpaasftf aaataaX a^aipaaas kaaaaa> 1b 
•tfuftftt la aif i t raaat (ftaa far aaaaftfftafc)! **a ataaaaaiy aarrla* 
faailiftlaa, aa* a taHnI im fa* taiartag paatr (Saa App* m)» 

<•> t»aafcPialafc • CH ftka ftaaia of iafataaftia* 
akftaJaaA fraa ftka laaiaftiaa lakaraftarr* ift aaa aaftlaaftaa ftkaft a ttaak af 
akaaft flOt aaaraaa «mOA aapavafta akaaft ftaa grata aff par aipv Om 
• Saaaakar lAl, ftka f ftaa t t ajglanrlai g— tftftH af 90PJ» ralaaaaA ftfealr 
afaaiflaaftlaB •«? aa ftka aagaaft aaalat, aaUlag far lit *»pa far ftraak* 
aaaft i»f Hawaii t^ii fta kali ftaa i aa k la aa ar aa ftiaa« ar a ftaftal af lSt 
•aaraaa« taftk af ftkaaa daalaiaaa vara ftaaai as iraalafa |rafara4 ftp 
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*tana an* ffabator B&glatorlag Ooraoratltn. Itoao aa4 "abator* o arurlnga 
», la tarn, baao* apoa tat following polatai (l) A traaa of approa- 



100 

ara ooaaoa to oat traak, ma* aa taa fwlkMM oyotoa oai tba ail aaa 
wAar — 1 la a tftiiMa Aa aba ntbar kuaa lb mi m* *a Iajtm tWt imMi 

W^«WWW •"■^■^ Wgywww^WW 1 V ww# W^^W w^^^^^W WW WW^V iMfw WW/ W^^* W^w»W WW WwJWwJw 

traon of taia motor of ww w a w a ouffialaatly —11 fraatioa of tba 
total MMtttillM ooaboaalataa' oa taat mi opafaoloblo parti— of taa 
tiptolty ooali bo broagbb tela praiaottoa bofora tba plant aaa 
oonalatoa. (>) Traaka at tola aiaa ooali ft m« tat Intraanatiaa af 

wl(Sjf ^■^Miw^pw- ^^w^fc!^(BP^^P lian^MP flWH^Pw^w^w^i^Pw 1 tV^w^hw98 ^fc(^Jp wJ^WP(^ ^Iwfl^a^Jt^^p^wi^ ^wj^J^ 

aa4 opoolal rootlf loro aaali bo aaaa if tba total aaabor of biaa vara 
alriolblt by * mater at faotoro, ovaa aa, f # J, U, 6, t. If, oto, Tbla 
font lot ta tat aoloatloa af 9a for tat naabar of aiaa oar traaa laotooi 

• w^ww w ■ W WW W^»W w WWWWWWWf WW #W • WW WWW WWWWWV ww www ■ ^»w^w WWW WWW^w 

af 100 (faa Apa, Bit), Booaaaa af tbo orltiaal olMrtaga af rallaa otaal, 
•oat otaal aaa aaaa la too atgaot aora. ly aalat aa aval traaa laataaa 

_ja MaMaaaaal aa anaawAwa a aawiaa 4a*aAl w fwlwKt aw 1 aawa 

^^a a* ww waaaa^anataaa* '"▼wf w> wwaai^ w^a oaja*j^r ^waoaaaaawwa^gy ynrw^ wwaaw ww w^nww wwwww> 

aaa roallooa oa aaaa traaa (Saa Apy, U oai 04). 

(•) wla Paalgu - Aa ioaltn af ooaraa, rooalaar, 
aaa ISaar aalta aaa fairly aall aataaliaaai by oaaaabar Hftfc At tart 
tiaa v aaaaaar, tba laalatiaa Uaoratory aai oa aaotaa t la aoatraUlac taa 
o aarao a ia oaa Ma, aaa tat pratftot af iaaraaatl ylala aaa taa groat ta 
aa ararlaaaaf fha 0 if f laaltlaa ia aaktea tfca amiura aam an 
aat taa groat, altataga aogatlatiaaa aoro alraa4y oaatraay for ooatral 
Ofaifaoat baaaa oa a tlaglo ooaroa, Iho final aaoiga of tho ooaroo aai 



««*iw miU far tka ialtUl Alpha ataat mn *va mm ualta vitfc 
a doablt nmlvr, a llaar, aai tka n»m»—rf *u»lHary vtalpaaat far 
fcktir prapar faaatlaaiaf (taa App* 07, OS, 09)* Si arter %a aakiava 
tka faataat paaalkla aaaatrwatioa aakatala, tka oaly akaafta that vara 
ta ka aaaaHarai vara tkaaa akiak waalA aat *»Uy tka aakatalai pra- 
taatlaa lata (taa App. B*3). 

(*) Paaii ky laaarttatarara* - Ctaatoaata far a* jar 
itaa* af praiaatiam tqalpaaat vara aatarai lata witk aavaral Urja 

aH^^a^aa^k)^B^a^^a^B^^^9^^B a) ^l^t^a^^H^ ^a^^BBf^aa^^a^a^^a^^a^ j ^a^a^^Lt)a^k a^a\^a^^atl^lk)^a^ ^pflF^a^^F^aa^^La)fla^a9 ^f^J^^ ^a^(P^^l^a^^aa^^t^^a^ 

aaalfi af apaalfla aajaiaawb, vara laatltata* la ariav tkat tka taat 
paaalkla aaglaaarlag talaat aai asaariaaaa waala ta aratlaVla ta Btaaa 
aa* abkatar ta ita •itw% ta 4a*a lap taa laaplatii Aaaiaa aa nplAly 
aa paaalkla* Si appllaattaa af tkla plaa aafatlataa aa att aata vara 
( 4raam tap with taa flaaaral llaatrU Oaapaar far taa smartl a mtr a l 

amlpamt aa* mlt aabatatiaaai with *tattaa>aau Haatria aa* Wum» 
faatartaf Oaapaagr far taa pr aaaaa taakt, aaaraa* liaar, aa* aallaatar 
mikiataaai witk Allia>4ka1aara kfr a a fa a t ar laa Gmpmy far aaajatt aaila 
(•aa App* taV)« Arraaamaata far aafttiata* amtraata vara a*4a wltk 
ft* Ohaaaaa ¥U*a Mmafaatariaf 9m*m far tka fakriaatlaa af tka 
raaaam valraai vitk ltatlaajM«aa Uattrla aai maafaaUHag (Taapaay 
far tka aaaatraatiaa af tlffaalm paapaf aa* wltk tka Ftaar earparatlaa 
far araatiaa af tka aaalttg taaara wttk iatagrai ail aai mtar aaallag 
aaila (taa App* B85)« A *laaaaala» af tkaaa aaatraata will ba faaai la 
Saatla* k* 

(a) Fiaal Oaaiaa af Alpha I. - At a aaafaraaaa la 




[ tto T-12 grt— m ms 41mmm4« Tto prlMipal toaln f**tM*a wn 

fairly Mil ftoto* Tto Alpha stag* mU to «arrU4 *«t la fit* 
r*Mtraate # all tf tto mm tosla 4**ia*» Ttor* m*U to ttow Alpha 
•tag* toiUiagf* to* «f which. «wU tow* to* i**rtraato *aah aa* tto 
thlr* aaa&i toaat a ilaala raattraafc (8a* Apt* M2). Tto toaalr **al4 
itulit af a 14 V» «val aaawt ••atolaia* to* toaka pla**i to*k to 
toalt la ***h gap* Tto amuem nmlv* mmmiIm waal* to to* aala 
aaara* aaito vita tto atatiaary aattoaiaat far Mllaator*, Matrala, 
aat tto r*f*ir*i m*vm tMljaaal* Tata gaw a f laal Alpha stag* af 
tar** toilt 1*4* , toMtag f ton ******* *a*a traak hariag ijf gMjaagMia, 
vita to* *•**!* i w r at taaka to **a* a%f. girtag a total *f 19t 
mwi |iP want, *r $69 **arat* f *r tto Alpha «ta*t. Tto «*tt of 
tto thrM Alpha ataat toll* tog* *aa **tlaatoi at #61,000.000. Tto 

( total *aat *f tto T-l* fr*ja*t via ••taiato* at tola tla* at 

#91,300,00* (fa* Apf. Ml). FallMlag ar* mm *f tto 41ffl**ltlM 
•MMatoMi la tto *totga af tto laitlal alaati (l) gaUlag tto 
amarlaaatol Mrk af tto M Ma ra h grwpa lata itowtla itoalag to* 
tost pr*aiM laiMtrlallri (•) tovalaplag top* aa* mmm! AmIm af 
pr*MM •aaipaaati (3) Atslga aa* wa rt r M U M *f tto largest aagaat* 
M*r toiltf ptoar tapaly aai *faipaaat tol*r*aM* Mgalato* vita* 
la a AtgrM *f ****ra*r aar tof*M attaaptoif (5) • fcraawlim 
vs*m* tyatoa Mpahla af pr**wlag aa* aalatalalag aa alaa*t atoalaJto 
faavMi (6) AlffMlaa top* him poapa «M*l*p*i la *1m* aawr 
tof*r* attoaptoif (7) atMliaawt af at* typ*t of toaillag aa* aarvUlag 
•fttipMat* TtoM thlag* mm a***a»li*to* darlag tto **rtt part©* *f 
MtorUl atortag* aarlag tto mt« 
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Tba •tralfht ^ aaatga Un allalaata* ttouMsf laalaa Mm 
aai aa*a tba rtaagtaa, af tola aaalpmaat aaab Malar* 

XI «aa atllava* tbmt a aamllar aaaaar af Mat tbma tba 9* 
ra^ulrac far aa Alpha traak warnl* at aaltabla far tat fallaviag 
raaaaaai 

(I) Tba rtaatra* maker af lata blaa aaa aaallar tbma tba 
tatml aaaaar af Alpha blaa aa* 9* atall rtp rt at a l taa larpa a frma* 
tlaa af taa Waal lata alaa* X% aaa aatiamta* that fram 3* aa IS 
blaa aiali aa laaaira** 

(t) Tba aaaratr Vaaa" (aparatlag tlaa par ahmrat) la 



aai aaa laartaaa* aaaaat af aarrlalaa af amaa bla raamlra* a 
laramr prtpartlaa af aarrla lag araa aa traak araa aai aaa raaalra* 
rmtta aaaH ba aara aaailr •btmlaa* with a llalta* aaaaar af blaa 
par traak* 

(3) A aaltabla balaaaa af thaaa faatara ama ibUlaai with 
3* alaa par tjaak, tkla aaaaar balat Alrlalbla br 3. Jw *. 9, ata*. 
far a aara balaaaa* aa* maaalial tlatrlbatlaa af blaa aaaag aaib 
ambatatiaaa aa* apaalal raatifiara* Tala aaaaar* 3»» aaa flrat 
aatabliaka* la a apaalf taatlaa* baa* arHtaa by Br* Lafata, af OQHb 
aay 5 *rak 1*J <••• Apr* Itt). 



(a) Bait Baalam* • Tba X aait ar ■a ar aa aaa ta 
ba af tka baa bat aaaraa typa (taa App* 0*7)* XI «*a a atUa * ta aaa 
am la aa* amb i aa r a far aaaa la laatallatiaa aa* aanrlalag* Tba amis 
*aar ama aaaigaa* ta aai* a amtar —UA n a aia rr llaar (taa App. 080 
aa* 033) la paaltlaa laalAa taa taak* Taa fmat that laatfarr *f *U 
faa* amtarlal at tala ataat ama •m$$M9Sfol!ft «aa af 
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wmnwf llaara toawattoa. Tto 4a«Ma wUmir typa 1 utit ar 
r aat l iar aa tfcraa Is Appaaite 08a aaa fafaiiwi* A sater of ■ aai 
1 raito ar iaaifM «trt ■■ptrt—m with to Am toa a tai ptoi toaiga 

(4) ItalpMtoU ™ fkt MNMMMfy afplgaaafc far 

toto stoat mj to to hntiM tr to* ww a aa afaa toi w i aa tha 
aamapaaitof I* Alpto (faa Far. j-i). ito aaly aatatolaa 

to tola «i toa faaa toa* teatlatoaaas «m to faralto toa 80" imhi 
valaa* latin I af Otoaau, tot tola Aaatotoa «m later itoaaii to 
gtoa tto aw* to Gtepaia (tea Apa» •#)• 

(•) A— >rtoi toto tealto* - Dor lag tor*, ltffc, 
tot toto Bailitaf aaa alaaai to. to* Itoftoi aaaratlfa*. (faa Aff. fjfc). 
At toto tlaa, tto mmI atofa tollitag aaaalatoi aff toa toaate, aaa* 
laatotalag a 3a cay aatarl to toa paraxial uattaaa (toa Aff. 019)« 
toali gap toaaai a vaaaaa toak aaiaa to ton awtelaai aa M taMaar 
aaftytof toa t a ar aa* m • wrt toa r atrrpteg toa rtaatoar, aai a aato 
war tolilag a aator aaalai l a a a wr y ltaar to plaaa* toto ate aaa 
afalppti wito toa a ta m a t y aaatoal (toa Apt* 031) aai taaaaa ■!■>—§ 
(toa Am* Off) to laaara araaar aaarafttoa* 

(f ) latoatoa af toto taaraa tolto# - Dariag to* 
praltotearjr aptratiaa af XM # toa toto Pilat flan* it aaa i U a aw a i 
toa* toa aaaraa mi% itoaaa m aitoly aaaatlafaatorjr aaA it aaa 
aaaaaaar? to togto am aatoaalaa raantoltag aai vatotigatof aragrtoi 
Tha axatrtofatol wart laaanm wito tola pragraa «m largaly aaa* 
tottoi at toa T-lt plaa* to toa W aagaat. to toa aai af April lftb, 
a aatiafaatory aatol aaa atrtoi aaa (toa Aff* 135) aai aaa totrifaui 
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Is tat MMfM la r a r*t pr t Mtt lM 11m aalah hat mm pratttUg tha 
obMlata aaatl far tralaia* «••• At tha mm %im fcupaatlM at tM 
alaat mi tlMMA ta tltelatti our mmmIIi aaA liiiliHMl 
•f part* Mi* ha* mm mmuc U*ti*a*j (Im Apr* ljt). 

&) PMlM ItttM Ift Awrt 1*3, - fit iMH ltf|| # 

tat MtlM tf tha itflM Mita wm apprMlMtaly 9ftf ttMlatt Mi 

prMtlMll/ all aTavMM MM tlMl tt Mt MttlrMtlM faTMt* 

Frajaat MMtrUatlM at mm ttat tatala* #101.531.000. fat Nfkw 
iMtiMt ttttrti fiw t Irtt ataaa traakt MMiattti af 9* taaha aaah* 
Paw af MfM traakt ttttttMi Mt fraMiai taarttt par taak Milt Mt 
fifth Mt ittlMti (at Mat ttat) far Mt laaalatM taarMt pM ttafc. 
Si aaaltiM tatM Mt a mm I r ttt t t BaUitaf* aMtaialag tM in Ml 
ttaga, ar rtflaiag, traakt ttMlttlag af 50 taaka aaalu 1mm raflalaf 

ma* aMlllarr faalllttM *aa aaalpaat m mt* mmb t* m att*M at 
Mat that* TM aapMMMM l fUat aptratlM af tha ftrtt ataaa at 

m«1I ta aparaalMtaljr 509 yai ptr Mt af aarfattl Mtarial fw 
mm af tM traakt aaaatrMtai aim grwaiil mrm . Tm fifth trtah # 
MMtrMtai with tM tnMUttl t a ar mt ptr taak* vac aaptttaa ta prt* 
mm 400 *raM af Mftafcal Mtarial ptr mUu U m* •tttMW4 # at 
that tlM* that tM f Irtt af tat mm flrtt-ataat traakt aaali m lata 
aptratlM la itraaktr 1SU5* tai that aaff iatoat rtf ulag stoat traakt 
Mali bt aMllahlt ta ataaltta tat MMttary grt t t tt tttpt (Sm Am* 

W9). _ 




*• totoatiau 

(1) (kmnl m - Tht omt algaiflaurt ehtaa* etnami 
ivals* tot MMrtk «f fffMtar lftg* toa* tto «faH« tti tb» •lMtrs- 

OmmiI Otofto at * awtlaf, la fwiUU, Timiiiii, U UfkmUw 19*43. 
•at m» ttafln»4 */ Ibjtr ». 1* feUt?*i ■laorialai «f tot mm asto 
(fat Afp. 11% tat B)f )• X* «*• ftrtotr •carina* a/ »• 1. f . Bnata 
if f mm aal lttttor fajltttilti Ocraaratlaa la kit lrttor af 2) 
tottaaUy 1*9* aftmMMM to tat Mttolaft ft|la«r (tot Apt, 157) • 

Hrattlam «f faar faa^toatkt at «a laanni Alpta. attiai aat to* Mat* 
tnuks far tot feto stoat* aito aU mMMfy awfUiiy uttpfi aal 
toililaat* •• a total aart af •ajnalaatoljr |U*,Q0* # 4M» lalt aa* 
1— Italal •ajrtatafttoly #U»OOO t OOt tm «apaatlai af toai ftolUtlat 
aato aia nau y a/ tto lavfattai toar at t awa tof a (iat Afp» Bjl)* 
lat att ttt a i y ft tttt t tfatiatat vat to to ftoafatol a/ tot Mat ataa* 
f tatofart af tot Miifftailai •• ata a wt tm Alpta X* 
(a) uyto q urtfttt p»>tja> 

(a) tmiatDMiau - Itoat tat tototor p r tttt a i i 
fttaallfttoly vito tot ••toll** totl* af tot atla tailalaai tai # la 
Miirtiu alto tot laitoattlaai af toaaral feavat, faU aawlatfatita 
vat to to flMi to tot «tt tf atoaan* attoflalt tat aart utatatMl 
MaatfiMtiMa otvtlamlArly la tot vat •# aatovlala tolak toto to 

rtttot tot aaaaft af Utor rtftlrat ftr tot lattollailtat »* tot tlto* 
la toit rttpttt* tot am Alto* ftotttt toUdlaat am totlaaiy to 
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•taa* aaa atbatar taaar taa tama af Qaatraat at* «»H»»10fra mr*0 
(faa App. Bt) Mi «aa * implicate ftOfe-J (l«a A pp. BUS). Tim 
vara aa aajar eaaafM la taa pr aat u aamlpatat of tala aallilna* 

(9) Owwwlii af Alaaa Traa* » ta lata» - taa feat 
that I-«3 prataat «m tola* aatalaai at * aaaa faatar rate nltit 
«nIi alaW laajataaiat teas **• arlateallp mm aatteipatei f a r a ii 
taa ■aatliaratlaa af tMrwilig taa lata •**§* aapaaltp (iaa App* 

aalaa urn 

(a) Caaatrattlta «f a aaa lata aallilag* 
(a) Oaaatraatlaa aai laatallatlaa af atalalaaa 
•teal limn aai taa ****** lata aalte la aaa Alpha II tvaafc. 

(a) Oaavaralaa af aaa Alpha XX tra** ta a faa* 

•aoraa lata traak* 

(a) Oaavaralaa af taa lata ataaa ta a f aar aaaraa 
lata ataaa (aaa Aft* aft)* 

Xa araar ta iaanaaa taa tatal araiaatlaa af Y-11, It aaa a nl av i 
ta Imwiii lata aapaaltp ay tanailUt Alpha Traak f ta a lata traak, 
Xa Jama ISfcf, Itaaa aaa Mater aaa aatharlaai ta praaaai at* taa aaa- 
varalaa ami aa ftU,QO* a*, ft. aiiitla* aaa ta ha aaa* ta taa taililag, 
9001-9, la araar ta aaaa aaafaata aaamlag faallltlaa far llaar* II aai 
I aalta (faa Aaa. 

(U) frm iii Ohaaava* • Xa taa aaaataat aaarah far aaya 
ta laaraaaa araiaatlaa af taa plaat, thar* aara aaar aajar ateitaaa pra- 
poaaia aaaa af ahiah **taal]y raiaavi taa taat ataav la a praavva 
aaUilai • Ta* flrat aaaa aajar p raat a ltlaa aaa aaaa bp Or* I* O* 
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OteM mtoa ralkUi «% tba ttaa wrt a nf m *f it laatoa la ito* 
mtor Mi Hits la mra aatwt— i ato ttm a# tto taaaaar* toaaaaa af 
mla, ato aaaaaia/ •* *«aar atoaa ma itelmi *» «b«i • i*a» 

ItM* tola ff»Ml «tt* UO* MMClaf • MfM««t **» » 

( rav aatarlat ma mrfllai m aai ttoaa wif 
MM Tif«|k», aftor * Ant mam, ma rtwlml Iwpirig 
Uy te Ami af mt 11*44 atom (Saa Aaa* to) aai ato)« 

(a> MtH mm %tt ^ttin^ i - t— *§» «*•> - 

to ratomrr 191*, It aaa mmem aiimarr to fit tan I»0M lit. 



•f toltlal faat mtortol, far ton mm aaa, am to tot Itoltoi 

r 



nr lattomtlM to (iM iff« B87)« lato 

i m ma llaaii taut, ma atialaaal a/ traaa Valmraitjr (toa 
▼•t. t) aai aaa tollami a/ na to tarn irmtor rrmtoa far |W|iw»w af 
laraar amatialta (at ayaaaai to maar atoaa)* aai ir a t to r ataalMUmas 
fw i w toitoa araafoa haaiaalarlaa proi*), at aat ttoa totos MMiaarai far 
aatarlat (Saa Aaa* *»)• Stem tot l&aUA atoaa t rtma a tai aat 
fall? ianlajii at ttot ttoa, ami t la ma l a aalay aaa a a a a rta a a a i la Ito 
aatla* aa* tetmUatlaa (iaa aaa* Ito)* *\ tomur, atoaai aaa* araaUt 
mat *r Ama it aaa ttorn arftarit/ atar aat laatollittaa a# maar atoaa* 
It aaa aat laajlftil mml H i ami t 19*3, atoat a Nam lata? mam mat 
(Saa lap* tjt aai W. tot ■*■•■« aa tosmllai atUlsai a 100* 
fU* claaa~lteai l aaator , atoraai to batttoa aim aartoa totoMalarlaa aai 
tuaatoa aaUa (U0j) (faa iff* cm), ma raaaalaa aaa aarriai mt at atoat 
130*9 aai at a artttwrt af 1S5 lba* aar ifuara laaa, a a latola a i far a to 7 



3#mm( 




mam* Tm mmm* ni «mmim fmmmlmlm (001 5 ) mm 11*14 mm 
mrbm mmimlmlm (cci^). taffUlm Umli ftem mjitmmt m* 
■mlmai m pmvlm t «m«l*r «f mm% 3» lm* mr mm* 

(9) Wn w i i n DUmml if i im i - A ly iwml «f tm tm 
miMM liiwttil m tm pm ■flint p*r*gr**A mt fhiign (OOOlg), * 
klttlf *mia mt» fm mMta ml— • mm ififpti mi Immllai tt 
mm fm Itt ilmamli mmlm tmtttmf *mmt («m Am* ct£) mi m mm* 
m amimllaim; mitm* mm mmimlt, imm M mi —mil (n^) # 
w m mi maml? mm pmmmt m i n lit It m mt mmtlt am-» 

tm ml mt f*mt fmm ma mmttm atomm (»m Am* flU) mm mmti 
mmm% • mtf mm mlm * miMi mm/ mt mtrammi* tmvatr m> 
ms mt ill amtmm fmm mt matm mlmmi m mt immfimt* ma 
mall — imltiaHm mttm mtfi m i tm fmmlmt* It ymM i i * *m- 
mmi flm •/ trm 04* lm* m* mm *f mmml* (• mt>, mm tm 
limit fmm mi mm* fmm ml mtm* Xt ftrtmr mi mttmtl m 
latmmm mm mi 11m U fmm ml mtm* ttm 300 m 50* lm* a# mm» 
ai* vim** «lmm • fim mmtat, m m mifmam muni tm mtramay 
■jiim mt mlmmi %fr * pmVmtms «mtml mi, later, aiwUlmt mm 
mm fm mi immtti ml m m itmni t»» m aatmatli m t m tm (9m Am* 

(it) tmm PtatUlttlm (omUmmm) * (tm Am* em) . 
tm trlglml flm fm Alam fa—uii/ itrtiiii mm TMarn ilatillatim 
ttlllt <mt Am* et mi 0|). im« mm ma mam fmm mi limit fmm 
■imi i t fmmni mmlag mmmlmm mi farlt/ •# mt imlmi fmi 
mmrml (tJCl(j) t a mmti fm rafmmmft mi m m mrtgrni tt lamm 



'I 



Atyandtbla i«f«lta« Xa t*««ui dUUllatUa tea fa* uiaalaa tetra* 
ofelarlAa —X\ tnm v*f* pteta w llfulA ateaa «m Mfej«*te4 te imMl* 
mttaa (te pact ftaa MlU te (umh «%ate vlteaaft batauj 11«§U) aft 

ftWiaafcatel? 0 Ao4 *% Vtf? lOV ftiattttfa ( 10 te 5 m «f MMiir), 

Hilt tUataatei tapwrittM aaA p f i ft i n l * tfyttellJaa afaAtaft twltefcla 
fa» yMMN t terai aatealal (Saa Apf* 89l0* At **• ft itergt «i 
■taul vltela ft *W%%* («»t«Ul «avt*alta raalateaft tllf ajrlliltt), telaft 
la tela aaa ftfttti tetela as tmwmm* ttalar tea afcate nwiHin 

•# fcaaft aai a t ta tm ft tat ifcifgn fitnl 1—U!it>ly te tea iai tft n ttete* 
te te < a »it lteft «i ft uater atalaA taatltar la Hat tea «uni ««W 
laft flate A liftsIA aitetaaft tela Ift tea vaavai lias iit i ftM Mm «f 
■ateafaft te tea taaaai y§ftj te~ fmiSftt **• Material* la tea *alA tea* 

Oft) ||t|f| VMRMftl ••A fttaft OMtelttata IfttetaA ftft tea #%>lftMHlft aftftft ftftft* 

•iteiabla ama tr t a ti i te tlaa aaaattaty tefaia ft suite*!* Aaaifft aaa riiiteig 
BftviMft asUaatea af Material te te teaAlaA aaaaMlteteA f*Ko«st aAil* 
tttftt te tea aaita* »r Itgr 19**J# aaftfctr fttA **•» laaraaaaft fraa tun 
te tern* Ift Aafaat* pUa* alaaft tparatlaia aft laateater, lav Tarft (Aaa 
T«t # A, ftM* l-t, laataraft), teAfttateA aaatataiy ■tetgat ftf Attica (Aaa 
Aft* 199)* Aftterlftla ftf fttMftftetftftft MM* aatiflaA aaA fcaaviar mteriala 
«n aatA* •# tteft ti a yr aatelatef fttalA te aaAa sat ilttar telataaaac 
mftft (Aw Aya, 9ftA> # laifir, la* T*rm*r W\ tea uatta teat aftill 
uatatlt fMtery, taa te 4iffi«lte a&te teat i litem ifttalftftlaa taA te«teal« 
«al br«akdtea } tai arteoit atra bate* AttiatA te teptava aaa oaite for 
tea asteMlftft afcltA ftaf hy ttea teas antetriiaA (tat iay* «ai 900)« 
flit atv oaite AtelAai apaa at ift af ISO fttelgft aal laaluAtA aaa aateaAs af 
fftteitaftiaft vlte aa atbtteatiftl iteapa 1jOte^a^t,Va|tiUftetejat> 

^ >wwHiniiiii'!ii'i'i'SBf 
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(5) Par torn ya«UiiH»a« • tta «ubliaaa praduat (uci^) 
highly hygraaaapia (abaarbad awlatart) and vhaa ewtasiaatod with 
aeittui* form* at uaauibabla ahavgs aattrlal* Tba aigalfiaaaaa af this 
aould aat b» fully raalUad uatil ahargas wnt Mi* aaA uaad* By August 
19&, * dry r*a» *»• b»i»g daaigaad ba allav 1ha f illiag af tfask aaargt 
bottlaa wittaut tfca mttriAl ««aiag la t««Hl wit* aalat (8m App, 

CM)* ft* laataiiatia* i* Buiuiflg 9aoa » w— + •* thaag* «wn «i aaa* 

doubt that p««yl« ooold wort safoly la %ha rmwf *ry atooopharo raouirad 
(3«a App, B99). 9f daptaobor 19lt|» • daolalaa aaa raaafcad ta atop iaatftll* 
otia* of Iha dry roaa oad ta all parohaaod otuiaaoat (*aa App, B100), 
■laoa it m« bollavad that dry basto prarlouoly built far laboratory 
study aauld ba •uffioiaat for produotlaa* labor, ia fey lo/A, vhaa pro* 
duotio* oapaolty of tfca plait KM oabataatlally U iwui i, a dry raaa 
•gala aatharliad and daoigaad* Diffaraat m|N af ralotlYa huala* 



Ity aara *rU* atta falatlaa ta harmful phyalalagloal offaot** A 
»f o ta 10* ralatlaa huaidlty at 70»«aa taatadaai faaac aa a sofa 



(a) Alaaa Irlaajnr H-r.rr (MaaMaa WaaH). » tta arataa 
aharaay uaaaai aai aaitaalaatii ajtaiaa totraaalorldo (oallad "guak"*) 
aaa r ooov or o d fvaa %ha traak oaiba, *aa laa a na far aarriaiaav «v • 
■lapis satar aai ataaa aaak aothod, porfsrast: la iha praaaaa buildiags* 
3uoh aaa t i a a i aa l aasalag, villi voter, attar sad aoid, lermplag, brush lag, 
▼aouua alaaa lag aaa aaaa aa a ss aa a atosssary, tat latsr atthsds rssartsd 
slasst oatlrsly tf ttsaa spray (3aa App # B101)« Cappar platiag af a part 
af taa soulpasat aaa raaartad A ta faollitata alaaalag af aartala atulpatat* 



▼try tfinipMat mm fHutnit *#lu%i**i mm •mmA la 9 gmV 

tMtai ftv tewfir *• AlfiM Mlk nwmy (lilUlaf 9tOt). 

(7> ant «wHf 'f^ff m) 

(9m Aff* cjt) # • iy Mima 19h& ft talk trmmwm mmmm im i i i, tt 
rt«l*la Material fm to*** mr Alfte a*«trl*l, aa4 %#«a> aattgaa 

(•) l*Mifiw%ia» af IrM mm a— at— mtmmm 
tmi immUm hf«raal4« (la at aj i r af rnimMmU 

(%) Cta^rtAiiftUfa «• t— m tat ■f»alfi«*t«4 ffrrftt 
^ < m ili (ifaaral— aaatrtfrca* mm uaai t aaa aa a at aalt •# tits* 

fm *mmU9 *m a—11 aa11i«ral— 1«,000 1M Caa%rlf*caa). 

(•) F*a«tt4«atUa af m» af flats* (UmU) imwmg 



(4) rU«ff*M*i aa* «aafcia« af a«U4«« 
(•> HiftMfcrfat •# «t«fc mXwU mm m* 
•IfltaUaB vl* )**m«ni BaffWlfl* t« 00^ 

(f) ttl«fa*la» a* 00^ 

(g) Bniit* grtftilftf, —ww tag «*i aalateiftg *» 

■••tlx, cl*a«~llaa4 aaatfa—t alt* pcrwlala «4 ataialaM ataal 9 if* 
lag wva aaaaV *ftiafc* •«•*•«• (*•• Am* cif) Mi r aa ga a t •mmm fMUU 
«!•• NN ftlMt fMfiMt TftrteM M)41/1«*«1«M MM MWi tfcraagfcaat ta* 
j—9 mt 19t| 9 faw pllat »Ua.t «p«Uu^ but uatU it m •*•!«•# %• 
mmwto m atap (4), laataa* •# mug tlmgk filter** a* aajar •bmmt 
mm mm. mm n m wmt m m4 ikmi teat te* mlUs ««ttl«4 wn> raaMly 
•wl aa •«>•■*•«• wwii W tetea •# thlp te *««r— — Mm af rilterlag* 




•tatty V«H <*M Aft* Xtw It) mm ftlM aatai to faalaM fea 
*an«rifVt»l piifi wfcUa Mali ato toaala tto alga faraaHtga «f Mllia 
fTW 0* MM 1 MM (3M Aft* BlOf Mi »10i|), 

(8) toto Ctoai— 1 Am— to Twm— i»iUin> *Aatoat 
•9*f*tl«a i» toto ArMui nuawi ««lto ft ttoa toalai Upfca OptratiMa, 
tot ptoM mm toii ato f imiii i iaMlaaii laag tofwa toap mm to 
Mtual dm* Mm* atotga lapMto mm ttmni tp *f ttoM la- 

•lutoi (1) torn Maa ItaM far mm? Mi toaitotMiig *t parto* (a) 
tteM Itew MaMag tMlra, (5) ra«»to»r maklag tasks, (1*) atoMga toaaa 
(m*m ymUi t to to aiMi to pmmi* iapMiUag Itovto 

Mlia), (3) atoM aMpaMtor MitoM af 030* 500, aai 1,000 gala, fw 
top, mA (6) up aapaiato MMtMtovt Mttoi if aitoia Mli «m «aai ftr 

MM* toMgH MMf TTt toritttoi to «llM iMtoHallM af MfM MM 
MM*, if M»% MM toMi to to MMMMT (*•• *»• totoMMB«y« 

oMm^M fA9 iglftl iMMiltlii MMiit* M# lV fHf pal m , fjf gtflV VMM bImAmma 

la liptoatoo 19M» »itoia mU mo aatoUtotoi twr tyiftolifto aaii* 

toM »M t tig* kftMMlMit Uti IWMwUlM fMB •MMMtofO ai to tfcj n 

too •toftatoM atoil aoUaaaM (too Am* HO*)* iy towy i9Mt» a aiftotw 
aaa Mtoti af towil fag ato mm MlutiMO Ma tolag pMpMti bp tto Mtp* 
ato*, vhtrahp aaaMtlaUp toa mm afniMMt Mali to «Mi toa «toM a 
largt part af taa «Mitoa M«li to totoa m% tofam aMpaMtiM (*m App* 
8107) • "law , by tto ttoa toa toto toaala aii atoMMl «mm mm la 
omm«1m toa arifta*l Mtoai Ma to Ma (toa %» 3108) • 
(a) Bato Ctoalitoy tollitoa (tolliiaa 900> ) 

q — • Vto fMaaiMa Mtltaai to ato Bato 
ctoalaUf Ooilitof to toUaaat 

h*1 




1 



Rtatlta pvadnet tvm Alpto Pnoo«M 



£ tariff «o4 Mawrt ^ for at* la S«to Nprnttr 
toto toMto f*r rttywllag 



AmS(» *f tot toM etoattlry HiilfMt I mt iH i tor to a " uatlt *b«it toy 
19b9W ttet 1% m* aurtai « «a*U toaa Stoat tM 

tototot ato MM to mom* all «H««U pUtt plat* aptrrtlaw a*4« 
to ta*ltaaft **• tafavaattoi M f t la t (tot *m+ «10»)» fertaf 
toytoator *to fetotor, i% m Mt i iti *to% 3«to taMHtoy fatUfttoto 
ttowl* It totlgtt to to*t MffUlast atpaaito to toa*lt 1*0 fcUtgrai •# 

ao *U fiNMtor to to tomm to 9** IUhim fm 

tor V 1 AfvU (tot Apy* AIM). 

C»> Ettoratorr ywwi* • Ottftog toatoator, 1% ma 
t MM tt *to% «aa af tot attoa t t (tot "toarajra ftiwlli' pMtlaltotlaa 
fettoaa tf tot "iat]^t # y«tttoito%toi Mtoat) tolas itttltytt to/ tot 
tyttMtr far artyarattaa af UQ* (to awjatatoa tMlfcmali to lattoUai m 
• toajtwry aaMtitai* altar far • Maaaaan fattollttlti tt«4 to 
p rti Mii^ilnw l «m IMlaaM ftr to^Mlaafniaaant, toUaaaa • 
aaatt Malt, or latoMtor/y p r a mt, amaiatlag ttMttoalij) tf a— twlta** 
tiaa aat all flltoatlaa to iaat M tram, fallMti to- tot pnMlpltotiaa tf 
urwtoa pn«awa» tat ytiaiUt prttlaltoto Mali raatva 99% tf tot araai* 
a» aal oa tot Mtlt Matoaalato* (7509 m tf toaraoalarlt mU (101) 
•alattaa amtolalas atout 390 «• tf aouW toat atotit tot tour** 



^ FtoMtt toto p ria m aatorlal far •MjMat* 




,( 



Tto Mtmmlbm »«mi4t ftltnto «M 4rlM «m dm a pM it to OOj 
femi to tolartia a wptifttlMi aapafatot • Ojr yaMM •* « 
taMtlartoa atartyw lto ltoaa «f fUaa atuipaaM far tola prnm 
MaMai *a mttUlm* tm Uittal aaMrtiMa, Mi stow tai ftttotor 
fiNNiil «itk ttfl» ffMtfMili fl i M iUi to toa oMark 
far Midi tirnil to milipnit Mr • ftaal toaiM M it 

tit) fMi »MfM»tl«l Mft MaMai, Hi —fil •# Maiai ■■> % !■ toMMf 

fM&l&ttM (to nmni tnote till ml to aartoa aarto) *m to*la»toi 
Mi toMt fMiltttoa mi* toitaaji to toalaia al a a toM to»ta taaaiatipi 
af 1fca hhm ftoillM p ra to ato (fiiiiiiy t mlaaMa MWkl f*M 
rtoa gaa by GtttoftU aiaalaitotira)* tot iptfiH m to to ittiHi tato 
tmw Ubm • fir* 11m, aftto ■ ■ f»i % t# 5* Ito* K* aa/ iwlil to H 
Jaaaary 19W* mmm 11m, qitof«to»l totoir totft tola! ltea, 
9 t« ton 1 " i irtit 19i* ftorto list, U9 lto* Mr *r. 31 
Ja««7 19tt* felalal ptmbmmm af tola ifilpm atortai toa ai to i. 

toir («m j«> mi). 

<*> Mi dOwito FUM- HM^ IMMMM. • *% 

ftntolfl/, caiftMto. Mtlag O t toi M 1*4, ftotoM itataU 

M4M Mcfaiti tot MMtit 9t Mli# Mi tUttttt MMMttoM far Ml 

iMtoilMiM* Qw VatoMttto af tollfarato grM* toi analipai a tMMM 

MMB tt tot "tM^t 9 P 1 IIM> fttMllilly^ * IfiWtMtlti Mil Ml<ttM 

tf ufMtM to MiMti to t Mtotto alaatoalytto wU Mi toM wnta 
Mtltto tt pvMlaitotoi aav 'vm iMtriittt* tototMM%ly» tot MtUto 
It talttoai to UOa. * Ojpa Mi aaaiartoi to ttd^ to i wmv ptoM faaator. 



i uOJOLj fl gll 1 LU UUIM I R 



fbt r»toO Mpftllty *f to* «tU «M 1 lb* *f VMllMI IVilMMi M* **•*, vita 

ItoMO mt I*** to** 0«l4^ to*l»4Sag *a**y yto** totorlte pwptw t lwii 
too *•*•* iNn wrt i r i tortga to to m ■ftUMinly tor 800 tour* 
•r Miti to itoi y MINI, it i t i f i i % *» to******** itowi fMi y*» 
•alto* X* totototoi •# fir** *f**i»ito«toi to** f*** to* •xUiM* onto 
*tt«Oto* to to* | w m < *f *«ltoto Ilia* to* r«t«101*i tolirtt** «ob» 
tela* 99H of too iimtoi a** Utolo low* mt *»l««to* too tow 
tototoi «ito tajrOMfM *• r**t§0 «ai 00^ *«p m yitotoitotofe to* OO^OgO 
mo it*ltoi to ooj **i wwnto to to mo •# tot ltotoi **mo 
M to tit to *l**to*lrOto itlfifi Mtoai too too I* •# arwtoi MMtotof 
to tot *altoto yiMtoitoto m* iIm * ri fml » fnm to* y**»lto mm 10 
«M to i i to i to tottoll to* toateo •# mm |wmm, toto, * ««*»«i%jr 
10 til ****** toy wto torn!** givtof • totol *r IS UlatrsM «*•*•*+/• 
pamtto* amlmto *f toft* ftoal *r#tatto ■mil to totoMtoti ftoa> aatoal 
wmtoi to too twoii ift****o m* to to toytotot to oott Mi no 
toy toaty w oj MM to MOtoi** tto* alia**** atoto mtitoi tot to aato**o 
tof0M*to» to to aato (to* iff, Hit), 

(•) Qrw*HfiNrm^^^ ^^My^ ■ 

By too %too toto toHlittoo toto *«to»Uy M itol , too Mtoil ua*i toy toto 
y*ayal* mo OMMttolly toiO tora Ui a i to SO «ai toilaiii to* ©0, a*a» 
vatoU* to toUHi* to too liaali *om* wi iO o j *r Mtoajwao* (to* too* 

mi oii)* 

<f) rm *m**flP - «** a*to*to **i toy 

»ia*ara«lM ar 00j «»y* *twtt*lly to* m*o to toto faayal* Mtotoo* 
toiutoM toto** to — M r, **r* grMtly o**a*a*i a**r Ototo toto* *!■*■ 



3*30 



oh«i*« UtterUlt mt •futpMBt mm mrmlm fNiital mi vtrt 
M*U«bl« «nl teatoit* tt» Mt mt «m att&t aatel* (teU» «Uw. pl*«U 
m)* HalaltM Mwl mm «• A«*rt Mi mmmm mm *mur 
akaM * « «»U1 wtittt. Qw Q0| w» %v«ufti*a« fttiMlag 9739 

<•) - 9m m*m$ mt «dit pf«p*m- 

Hm tm lmU mmm§ early IflA* jmmm taMMtteffcr Xtcb 
■■ M— + ta i w i n im mm «m» MlrtUaa t—ltmly tff tai M 1* ipm«te« 
••rlj ipntttM fb» Ifta •*»%•■* fiwml tmm 10? Utii «• «*•*!• 
mi •# tfc* •*l«t4t% to »0JU Ik**, pl«a ft— w y p w » 1— t 

tmm Up!* iMlwt (*•• £»• »Ul*) # rtteO*** «m 4m1c» mt Aifftrwt 
arttoit *f i i i iM iy mam «bU* pv«f«ni«tM» Ta i Xu Aai te *h*m mw m 
ittir «strM«ioa mmmU «jr atttoi lMi ti« tart**]** 

te 4ft* Bffe«te«4«tpr ^iUiiat (9*0j) mm mm fetes mmm mmmmtmj* 
9m mm* m**m%l m mmmm a%Ula»i hmiwi gUm mmm {9m «pf* clA), 
•IrwlttJag mwmm mm j*mmn%Vm mmmu 9m mmmmmmm mlvtlmmt 
mmlm mm tmm mm mm mt mmm tmn m * ttnm m Hm tmm mUm mmv 
mm m% Umm* 9m mmm mm tm Uti mt vrnMiiMM mm mm mmmmm) 
vim mmm* 9m mt»%%m mt ntmtm altvMt mteteii tmm mm mmm mm» 
mmtUm mm* mmmmmh mm mm p»««lp4to*4 m^mdimm mVbmUm 
mm p npi » i bmtmm i*m Apt* 0119)* *mm mmMM m*hIi mm 
Um wii lilt te Alpte) pmrnm rmmwrj ■**•€• mm fete pmUm mmwwm 
mmmim, mmm mm mmm f f i pml tm Alph* mlm mmmmm mmmty* 
b. teteni te», *„ T«*ft 



(I) Ala* Himrf Ummwr (UrnUm mum). - «K la 
Saateatar 19l#» 1% vu MM te «aaUa tea MfMilr *f T-lf* aai 
aateartaatiai aaa givaa fMrtann Alte* ftaatai BalMlaca, i*»ltoi» 
aarjr plaaa fir tea aua imi am teaaf ayaa tteltor aiaaa to Alffca l 
Mi Alpha J^Baililaia (W-i* • a* J» }• HAN awtellatlai aaa 
oaaalate, baaa***, 1% Iiimi ■iimity te ia*Mic» Alpha teaatail aaaa 
ttm te pfarlAa faaillHaa far fcaaillat tateaaai (f-t5) MUrtiUi 
ferteaa wfaataat te te aat ifm all! tea r a f* te aaat aator 
laa «f Mailfia»%l«» aai Aailtlaaa te Aipta frtaur 

(t> Alt* Cteala*! Mlifaa a*tea*laa» • ft *a (NwImI 
teaa adAmaaal pratortUft aapaal«r mttiriMi tea* Al»ba Caaalatey 
traald ham te teat]* teiat at m« aatertal aa •Hglaally yuml far 
ite Chantey VUiteg (9tM)» X» imWr alaaa mi* raaghly 
Uli far Saaraaati tela tiaH— I aapaaity aai tartaatl aaaa tetaan 
baliavai a m a tet y far ja pa n a t aparailai (tat Aft* BUa>» By frtr aa i y 
IffaV 1* aaa qrai tea* ai acteaaiia te tea tailAJa*. aatli ha aaa maty. 
lfit|«art aaa anlaail te laaiaat awaji •faaa* ate raai • 
aaiH afcaatat mail fteffaaa fa? a aaate* • avlforl* atli arMlpite* 
Hai atea far traa, amntei itaim far teyfaf atlalalag, (tat 
iff* Ojya), «at af fttteia iMteai af Matrlfuaa, Oliw filter* (Sat 
Aaa ofc5» ratetiag, aaatitaaaa filter aalag vataaa) at aipplaaaat tea 
amattef atea prariaialy iaatellaa art avataU laar a te t af aapaaitlaa 
af aalOlaa atntpatat (8aa lay* 9117) • yrJMaaf af itaa la •»!«* 
tiaa aaaaatitetei foatear rta i aa te far aHaagta la iaalta tfarlac Barak* 
By April* tea aaa t r a ua aailtlaaa af t«i«Ipaaa% aaaaai tea aatearlafttlai 
af aa •MiHaaal ter te tea teUdtag asteasite* Dda fartear aaiaai 




*5 ^ L Ik rT^^ > 



i*rUUm af Ugrtutt mU mmkim i m il a plaaa (Saa Ap»« nil), M 
twrnn af HajftlA paaat faaUitlaa %a aaafela pra*u«tta* «aa alaa ia» 
fMatai* (My a fw MilfitatUM %a %*• lla»tt pleat imnn »»»a 

Mi ttt lM«ftll«%l«l af *» Mt *•—»■ ■» *M fMtiU* te thf «li 

tulAlag (9m iff* SUf), A aaUaat afaa fa* twlk toaatjftat to* taaa 
■ataarUai la April* lala «m fMf ratl aa a aUiaa* la Ivaa yiaalatmaia 
•amiafaf tajjrlat aarti af «ftalaa» ft/ Wrontor 19Ufc la» 
ttallatiaa la taa alA frail* aw aaa aaartai* alaa* aaa* «a»B**i ta la* 
•lu4a «a§ Mlvaat aiaa* la «a asaaMlaa, a&aag tailtaaat far fwHU 
fylaa hi* btUlat at awt, afciaa aat taaa awtaartaaa «a* aaata (fat 
Apa* **0 ■»* nil). U July lot*, «a aamiaa at atalana* laalaataf 
J n atte r* aaA t filtar ar a a iaa aaa aaafcartaaa, tm aUvagiag parax!** 
pfaaiaiaita •trim** (fat Apa» nal)* la »« r, laitial tpayaMaa* 

^^^^ aSaaaaajaavSl aaaajaaajJajaJa^^ a^h^^ da^ath^MF&affla^haWMft 

tat ataaat lata taUtta* alta *» T-lf fetiaalaa aajaiai aiaail aaaa*» 
Ml vaadUwaaHa* tat aaaalttay ataa witala tafta *-f1 a 1 f aat aaaaaattlly 
tta a*aa aa » tat fiaat fata f iaa m feUAtai (fviUtaj 9**-*). A 
tatai &ata telMiaa aat lata* tama rta ti aat *fta aa* %a fallaa alaa* laa 
aaa* llaaa* la taaaatm iHaai aat aata a* aitaar wMII tat atU aia* 
•IfiteUta pi aa na «m lataoiat, Mlta alU %a rafarrai %• iaata* 

(4) iHa QlwlHwr aiiMiaa • ft ( Adlilat 9006)* * Uwaiga 
«aa hMdllag mt him I aaiat aa^tvtot hat at* tttillaat «aa aylclaaUy 
Maatlvai Bam dmlttry teU«iac (ltalMInf 9303), tha «Maa% «f aaiay 
writ tfe«% wmIA Da tawlrai aal laasaaaal laajtiiaMaM fta «afatt%iy aaai 



flCORCT 



( it MMaaaiy Aa aaAMriM * an Bata Ctealatvy B*il41ag (Btiliiag 9906) 

mA to phm rtr BmUAIh 920| m m Maty aaA •aaljrtt**! build lag (8m 
Am* Bia$)« Building 9»4 m* MfifSM m %M« tto Alpha *nd B#ta 
rmiitr Maalag dapartomto, togatto i» aim aalAa mbmmIm aai 
•alarlM Mft«fM*arlag liMa far •*«*, mm allocated Mat af taa apaM* 
lfca Alpha MMiMr Mafclag (Sm Am* 015) aad «M Bam "gMk* 
M0T99J da p a i MMt mm dividad lata 5 aapamto llMt, m 1M* J 
4iff«M*t ia gM a a af Mrlabai Mtorlal aaalA to haadlad if aaMawM* 
Tha Bato MMlvar aaaklag Ma aftailarlr diridad laM t IIbm fM Ma 
mmmm M gM M af aartitoaat* ia additiaa, faalllttM far mmIm! 
Maaroy af "Q* Mtorlal (taala Ml himIm 2JA mw mA fM» MMlMr 
MtMaa)» atoraga, i Mh, aad •alMga mm pravidad m mU m latora* 
tertoa. Ma* MMa Mi affiaM (Am Am* Bia6)« 

( far 1Mm •yafatlaaa, a lama wtiy af MMa mm yMtiAai la 

oratr M toaall AaM tto a p a toAtoa late aaall iBHMaato* to prtM&A 
toa aaaaaa!/ af aaffialMt Mtorlal to asaaaA tM trlti«al mm (am 
Am* »J fM a flaar plM af tea telldlag* Dan mm ij latoratoiy 
ran, iaaladiag njM fM ■aaalMgfaaata aaalyala aaA flaal a*adaat 
• MM t U Alpto MMiwr mm lag aaA fMMMlag mm p Mti dad wite If 
MMa* Bate MMlvaf teaalag uA fUal pMpav*fttoa hai 10 MMa* 
tote Mayala aalAa prayamtiM mA telariAa wmnm M«tpiai 7 mm 
(Sm Am* B117)« flw gMMal fMtnai mA MAiflaA praMaMa af felld* 
lag 9»J mm f»U«MA t to* aim aaar Mflaaaaate* Fartiaalar aapHatla 
Ma plaaad upas fMfera tea* aaali Matoltoto to laatM* SMlalMa 
•AmI flMM c MMfally MBtMllaA air flaw, air Maditiaaad Matila* 
tlM, aM w MWM iM Mtorlala af aaaatoMtiM, aaalMaA pmmm flaw. 




troaoporoat obloldo or boodo for ofdlaorlly opra ploooo of vovb* oat" 
may «thor ■othodo of protootlra «oro dovlaod oai pvoridod* By SoptMBbor, 
Boto oporotlwo la otbor orooo ooro oporotlag ot otofe 0 pooa of oopooltp 
thot tbo to* pvlorit/ ploooi oa Botldlag 9»6* bod to bo furtbor brobra 
dooa oat ladlTldaol orooo or not Mr* glroa fortbor blgb priorltloo 
(Boo App* Bias). rrofooat oltoratlooo, odditiooo oat oaloolooo ooro rat* 
to orooo vitklo Bolldlag 9204, too fuootloa of 1*0 prooooooo, hoootor, 
roaolalag oooootlolly too ooao* Xoltlol oporotloao la oooo orooo otortoa 
darlag Ootobor 19M«» boo aoutrootioo •oottowoi tarooghoot othor ovooo 
fOO O OOBOiOOfOblf loogor ttoo* 

»o4ifto»tloao mi Additl«««« 

(1) Alpbo Trlmr* Booovom • ibo orlgiaol plooo for 
Upo* XX rroooto BoUdiago boi bora doolgaod ra too booto of ootral food 
oatorlol oa* om ooly 75 to Oft rooovor/* lo provlolooo bra bow aodo for 
rooovorr llaor oMblago 00 00 liooro boi bora oooi« bboo, la baroa 19i*lt» 
lb ooo propooo* to prooooo aotorlat la Alpha lotldlago (9U1-9* 
9*>l-4» 9m*9), It boooao aoooooor/ to rovioo Alpha XX dooigoo oai la* 
oloao plooo for XOQJI ww riiy la tat Alpba rooovovy orooo* At too tfcoo, 
Alpba XX 000a orooo ooro •oa t o lao* vitoJa oboot 6,000 ft* la 000a 
building. For too rodooigoot ooohlag uolto to laolodo llaor 000a* oa 
oddltloaol vpooo of lit, 000 ot« ft* «oo propoood* Boat ooooldorotioB 000 
cltoa to tbo laoloolra of vorlooo prootoolag otopo, bob thooo Idooo ooro 
oboodoood la fovor of aoro ooaploto ooohlog prooodtaroo (Boo App* Biap)« 
Xaolodod la footoro govoraing tbo tobooo for rodoolgood ooob oaito ooro 
eorofbl iotIooo ood otiadloo iavolvlog "orltiool aotvoo", or tbo povoiblo 
oooooulotloa of too atwb ootorlol la 000 orob* lb provost ooob oa oooooa* 




aj^WrtlT^ 

( Alpha Chaaltbry Balldlag aral* nab ba ralbabla far «ha tjrpa af aarlaka* 

fM4« thab aaal* raaulb fraa bhia pra«aaura» Tha raaatara of BalMiag 
980ft vara all L > fc— a tha af 500 aai l f 0OO gal« aaa aanaafuaatly 

far gnator aaaaaba thaa bht arihlaal aaaa af aaali ha aaahalaaft 
la aaa vaaaal* It tharafara baaaaa Mp aa laa t ba taalga a toilalag thab 
aaaU haaAla "ga**** aaabalalag tha a apaa bai Uk ba 50 aabarlal fraa 
1^9 aM By u May 19U, aatharltatlaa aaa giraa far tha 9*0? 

balMlag graaa* I* aaa tataaaaft far tha raw ballilag ba hava a anfcter 
af aaall'aaala llaaa af flaw, haaallag at aaa tiaa aa* aara baa* 5ft lba« 
af Wife ar 5* lba» af TOj* af tha 14$ aar&ahat aahtrial. 1% aaa 
farbhar aablaabai ifcat ahaalaal aavlpaaab aaalft hara ha ha taaa*ata* by 
ah laaat faar hteaa tha ilaattw af tha tpfpaaah la ai-tar ta iaaara aafa 
baaaUag (Saa App« Bitt), 

( (b) Balk Tr aahai a l Maaawim « Aa aria laallr aaa* 

aaltaa, tha balft ht aahaa at tap a i ha ta t af tha aa* buiMlag aaalft ba ra« 
talrat ba avaftaaa 15»000 lba» af par aaak* 1ft aaaamta llaaa* 
Ihla, ab flrah, aaa aahlaatot aa aaff laiaab far baa alaa Alpha traaha* 
takiag lata aamaUarabiaa aarbata baa la aaaaaatlaaa* iftab la* br allahb* 
lag 200 gal* af aaa* aatar aar aalb fraa tha braaka* 1ft ttnlaahltaa aar 
traak aar 4ar, a Z»l/» ftaar blaa ayala aai rarlaaa valaaaa af "gaab* fraa 
other taaraaa (•alrafa). tha 1ft llaaa far ball hraataaah aara labar r#» 
daaai ba 8 llaaa ba aaka raw far aaliaga aaalpaaab* Aithar thaa aaaabraab 
a largar balUlag, lb aaa 4a«lda4 ba aaa k balk traabanib llaaa aa* ball* 
aara praat aa l!aaa # If tba aaai araaa* Tha 8 llaaa aara aaaaUarai aaff U 
•laab far U Alpha II traefca, ana, alth patalbla radaabiaaa la aatb aabar 
raluaaa aai blaa «y«l««, aaali ba aaaagti far all alaa traak* (Saa Aaa.B lML 




^^^^^^^^^^ 



la ortar to •laallfy tte flaw at aaak aa paaalbla, (rarity flaw w&a 
utUlsa* ta • larga aataat, aliwlaatUg atharwiaa nacattary alraalatlag 
panpa aoa piping (Saw App» 05)« thia naMaaitata* a ba 114 lug af 
•aniUaiwbla halght, hat a mn alapllf lai aparwtiaa wat Maura*, with 
iwtvltast laak af hal*-«p af mtarlal an* diimik laaaaa (iaa App,Bljl*)t 
liter aatraatiaaa/ an* «tbrl aallaaal*w» aataaia af ballr rwaaraiy «rt 

0«Mli«f«4U Mkwr axtfWatlaa WM allal*****, bat tat pMtibilltiM af 

athyl oallaaalva aalaywa aaaawbat 1aa origin! aaalga af balk «m«Mtli 
B)T *a» l9Ui, hMnr, tenaw af aaaalTaa UmnlUii vita thia aataaa* 
it vaa Aaaliaa ta praaaai «i«i tha arlglaal, ar lailalag 9*0** 

(3aa iff* BI35). 

(•) l»li»14 fhaaa« • nit llfttiA phaaa aa parta tat 
W OfMM * praduaa 20,000 lba» af UClj^ par «aa* aaa ra^ttlra4 8l| 



taparata llnaa, baaaa •» §0*9 paaaibla aafa mi par aay, 8 haura tiwa 
•yala, aa* aa aaaaaaa ^fcaa-faatar** af 2<O0» Pn p wn ii at laaigaai 
aa aaaaatiallr mm praattt aa ligaii phaaa la feilalag 9*0** U 
«M aaly la tar that aaa apaaif iaatiaaa ra*uiiw4 particularly raaiaat 
ahaagag la tat aalalaar (Saa App* B133)« 

Dry raaa baaaa, ar rtaaa, vara aaataaary ta haaala tha aalaiaai 
aatarlal far faaa ta a*bllaatiaa» **mtp-f©»r af thaaa raaaa vara la» 
•tallat, ta bara a ralatfara bmiait/ af 4( at 73^, 



faailitiaa far "pmk" aalutiaa vara plana* aa a h iay tetit, taa origi- 
nal aaaaaptiaa af wMoh aaa ta traaaf ar "goak* aalatiaaa fraa taa praaaaa 
buildings la 200 gal* rabbar~llaa« partabla taaka* Tha taaka vara ta ba 
aaaaiva ihialaaa aaa ipaoa waal* ba prariaa* far tham la tha 9207 graup t * 



(*) «0aah« Sttra«t» • (Saa App* c|tf) # - staraga 



MP 





Mali tank balag atarai tatil its oaataata oouU ba proaasaaa* X« «aa 
latar mmIIinI saf* ta laatall lataraanaaatat p«raaaaa% tanka, 
gaarta4 by *■ lnbtrtoak ■jaktai Aa a rarolt, 94 tonka af 300 gal* 
oapaalty aaak vara laatolla4 la • aaparata buiUlag (Gliding 9908)* 

(•) 9j3S!A* • fells' •** '•••Wiy rHttlMMMMtt 

Mi* imni by avapa ratio* an* atkar «xtom«H«a aatoaia* la tola 
•anaaatiaa, to* ata«r axtraattaa ayatoa aaa pr a a aaad far tka aattra bulk 
traatoaat rawiy ■yatoa, toavaby allateatlag aalvaga oparatiaaa* Aa 
1% toraa* art, tfw faar of axylaaiaaa/ whiak vmli raavlt In toa ak*t» 
4MB of Alyka mmf^ at nU m ton paaalbUlty af a«attarlag valaabla 
•arlahaa antartai bayani f nwi iy, nUataatol tola ywpat a l * 
aalvagt «f«mti«M toa faar af aaylaala* ana *r»««at oi pr*rl*a4 fnr t 
bak 4W nak ^ to. aramU akakton. pna.lMHky tkak . bulk 
trtntoaa* axalnolaa 414 (tea Any* Blffe), 

*w • tka ananmk af laalaamttaa 
tank nnat4 kt faqalrai aanaaaltotot a aayarato knUalag* Aaa ara ingly, 
Battling 97ti* «aa atta* ta to* grant* tka laalaaratt* aatorlal par day 
nan aattontol «a f atlnaaa 

*M # (s*ur«n) aa4 aatorlal 

1*0 Iba. «f aarkt* 

i£0 lba* af fag a 
19 lba* af nbbar 

100 lba* af an*4 ami alaaaUaaanaa Mortal 
*B* aa4 aatorlal 



too lba. af nirtoa 




V 



DEDUCT 



H 



100 lb«» af rftft aaA aiaaallaaaaua aatf rial 
"Q" Material (omtalalnc la»af*riaha* 0-858) 
30 lb* * Murb«s 
2) life «f alstalluaama a*ttpimlt 

(Saa App. 

(g) •♦*+** 1 Uwrt I9^u - By tM fivat part af 
A»ffl*t, *• f*llavi»g list *f ■*** faatlUI**, •m*U»f* a* *a 9807 
Qtwp, at** a*t*» Aaalga a*4 laalaiat all aajar itaat aaaap % a 
haaaflaarlaa imi wlw toiiAlag aaA * aafcliaitlaa baildiag aAsai later* 

BaUAIaf 980? Ml Traateaa* Piiarteaate, H***i lat**t 

■HHMim saaj, laterateriaa, Off iaa*« 

BmllAlac 9808 "ftak* *teraan 

BaUAlag 97l4|-8 

BailAiag 9789-88 

•nUAiBf 97*9 

Ballilag 9*09*19 

BailAiag OA*-* 

B»U*i»g 9*81 

BailAiag 9SA0«| 
(Saa A*. BIJ7). 



c 



Chase* ***** aaA Cafaterla* 

Xaalaarater BuilAlag* 

■ater Oaaliag 1*war*t 

Caaalaal Galaaiiag Stettaa* 

Alkali Taaar Xaatellatlaa, 

%ate' Cfcaalaal Baatraligatlaa Stella*. 



W »*m»**l**» - By tea *at af SayteaW, a 
bailAlag (Baililag 9810) f*r awalla*ti*a «** aateariaaA mU iaalaAaA to 
tela cmy • A tetel at 80 atllla *a* rlaaaaA, vita tea laatellatiaa *f 
ti*» t*> %*> at*** Thi* am* toaaA a* •harp* af 55 lat» af UGl^ 10 haara 
♦tea ayal*, aaA * *daa*.f«*ter* af U0*» Ami atllla ta a* uaaA la 




Building 9810 mm af mmuIV amllm **m ttoca la Builtlag 9**, 
but thai* fmctlM ma ••MatUOlf th« mm (a* Am, BI33 u4 B138)# 
lt» bnattag of *» bmt, of mtart, ma %• bn teN By * ■pit* lypa 
(la tar ateami *a M« valm Mili ba ittiM* Mi l w i r i l ) %ha% oawli ba 
aimti amy fm ma mtart aai ralloi Mlaa all twiaf ma iwtort ta ba 
mtlai by mam af m%»* fran mray Aubin «bl«a la twa aaoli ba 
rallai «» «4 mm ilatttf ta *a MM (8m Apr, BI39). A Mktr af 
«yjr VMM mm ba ba pravidai ta Miatala 6* nlattfi fcmlillr »t 70*F 
(Sm Am* BlijD). 

(i) Btmflmrlit Cwwwlm Bailiff • WhM tfct 

fMt m* f lrat km that T-li ml4 ramim I-a* faat mtorlal it ma 
mtagat mat *aa Ami m«U W tew ftm af TJOj, kavlag mm mwhI 
frM ma fc4f Mi praimt at mat plant (Sm App, BU4). It ma not 

MtU OMtWT mat tlMt MM fMiMi tt U«lMt MMWMlM tf Hit fMi 

at T-U. A miliinf la ma 9&T 0mm Mt utborlMi mim «i iaalgm* 
Ml m BttiUtmc 9tU (Sm Am, Bll*} 9 It Mt tt Mailt a aaaim tf lK» 
kiltgftM af B% miak Mttli omtaia tw I| ar 9*4 Iba, tf arMlaa, mt 
day, m Mil at tt bt mpabla tf bttptta; aMplawlfr aaparata at imtt 
mma ilfftwat gradat af mttrial, far Mlt«latltM t a "4am fmtm* af 
30* Mt MtMti Mi ma mmI 35 lba, af uraafcm limit mt ImMti (Sm 
Am, B133). 

Latar MtlMtM aktMi tan mmuIV af Including Miit fma aff 1m 
and fttfagt arma alvnadr praridad, omtval labaratarlaa, aalatlMt mm* 
m aim 9 mi aqalMMt far MlTaging ptrmlda •ffluantt. Spatial amiy* 
mat, boo, mt Mii ad, siaot tr— flmrlM mi thn flmiiit lm mm 





■■{ 



particularly «a«ro«i** aai d*ag«r*at u a htaltH hasari (Saa App* BlUj)* 
Slaaa tlM •autpraat HNMitiy far <wwmlw aaa taaaaaat stellar ta 
that far balk ti aa ta aa t rtaarafy, it raa originally taaagat aapailaat 
ta aaalra taa llaaa aa alaaa ta Wlk traataaat aaalga (359 sal. ra~ 
attar*, at**) aa paralbl* aai aa* atatrrar tpatlil aaaipaaat (tUvar" 
ami laai~llaa4 claaalTtrt. ata*> -aa raa aaaaaa* faia raali raw twppl*» 
■rat ralli traatarat rapaaity* raira aai taw rat ta • llaaa, aaaali ma 
•ai Miil ai faaUltlaa aat ta araata * Wttr it rat maagat aayaiirat ta 
train •ptaiflrally far ra a wt I ra , ralag arallay aouiparat (199 gal* r#* 
aatara, ata«) aai aatatitata raatarar raa aaraarary aa taa ramiraarat* 
rariai* 



■iralflatat •raaga frra Ballilag 9901; aa far aa aaaipaaat aaalga raa 
oraatraaa* raa la m* aalalaar* frra taa firat rrviara raa* far 9207 
aralparat toalga, it appaarai mat tha aalaiaara la aaa la Caaaiatry 
Ballilag 980t (Saa App, <M rara aiaaratt aai taaaasafal* By Aagaat 
19t)b» frra aaaa rta rata l raa* raa* bp- ta* aparatara, tpaaif iaatiaaa rar* 
r at ia a i ta m* ratnit mat tha ratalrai •altlaara r a ptnaat i i aaaalaary 
aat prtrlaaaly arailabl* frra ray kaara smraa* ta* faUawiag tatla la 
lailratira af aray ram aaaagta far rat tall traataaat ralalaar* aai 
aaaaa haw fiaal aaa Ira iiffarai frra m* arigiaml la araar ta aaat taa 
raritai apaaif tratiaaa* 



(J) Calalaart* Ban Traataaat* • faraapa ma aaat 



Wig TBBAtMBBf CALOIIBM 



Paalra fratarat 
Flaaaa af Baaiaraat 



Orlglral Datifli 
1-Orrar 



1 • Craairatira 



Mailfiai Datira 




Oligiool Doalai 



Qooifloi Polai 



Motboi of Oomttoo 
loa»tro*i»o # wuOmm 
Both* of hooting 

Opofotlag Ptooturo 
laoillaf aoterUl to 



skotrioofei 



DtM% OoUootlo* oo.«lo«*t 



of bootlJac 0<iiip* 



Col«to«* o*4 
ootlor 

CoottMOOt 

Blootrio fumaoo 



Dijror» oiloimof 
il«r 



OiwriV fMi f i 

fUOt» tO OJJOT 
•oft ffOB *fyo* 40 
•olttaMr 



*Moy apaqriUOtr 
olotttoo«o«lO pio* 
•lploitMro) 



Bitot 

vogottm (hie* 
ffOfotooy lxrfuotloo 

9 **• ■•tooty 



fpooiol «tofcaooo 
•tool ooao Alak 
*r* tioot o o t oi i 
fro* mm floor to 

OBOtfeO? fOfniFtOO 
OOOtlOf fnffOOOO it 
Of fOOOIlWO 

lOfoJjooV ooooooiu- 



4*11 to, •oolo0 9 oto# 

BftootriooU? 
h oot o o Oloooolotfc 

ropov Hoof •tois* 
iooo itofl. ootat* 
\m •hooteM 



(300 AOO* Blbk). 

VotiftaotloM oootMtiy for lift)!* phooo ooltlsoro v»ro •oaoofeot to lloo 
with too obovo, tteago ooovotlof ooHdlticmo (toaoom^iro **d ortoiuro) 
mm dlfftrw* la AotoU* 




(b) Otoar faalllblaa aai ?»tewi, . a partial 
1U« tf aailUaaal faallltUs prarltoi will toai to teilaato toa 
•aapl*alb/ to aaito iaalga bat to to aarrlai* totaa laaluaa balanaa 
ri aa i , tot iww* rNM, gltu blaatog labaratorlaa* Igalttaa i a a a » 
mutmvf still ras% aaa^rslatlla aatorlal labsratorr, labaratoiy flaaa* 
am aaali rasas, aasblaa stops, pllst plaat latoratorlsa (aajar ltoai 
af asj«laaaat am alaatora saala), daalaaralftssi aator sjstsas, ilstlllsi 
aator syatoaa aai air saailtlsalag to ssns avaaa (iaa top* btlg)* a 
vaatUatlag cystoa toi to to aarlaa* to pravlaa 80 sbaagas af air par 
baa* to sparatlag aiaaa» Xto satlsto far n<k vtatllatlta asia to to 
at s s ar ss a af passlbls Isaba af aaaiaia gasaa (pbotgtBS, aaaaala ar 
altraaa aalaa)* flaaa tola teslaisi rsastors* raaatabla ar ratraat* 
abla wBtllabar aaato bai to to isvtsai srar a large saaaat af saulp* 
Mat, lb aaa tosagbt assssstry tost f iltratisag to aaaa parts af toa 
p r sw as , to — atu s toi aaaar am atotapbara fraa af tarbsa ilaaJia* far 
tola a spats* baa to to aaalgaai toatsbp air ssaU to sarabbai fraa af 
aarbaa ilaalaa aai fai to aaalaaai fUtratla* aalto. 

(1) Caaaallatlaa af toa 9307 Qrawa* • Dartog tot 
iprtof af 19*9, 1% toaaaa laaraaalagly aridsot toab toa aabaaaai 
aatorlal fraa M9 «•*** aaaaai all aapaatottsaa aai tbab toa plaat 
aamli pt rfara aa aitlsfsstorlljr toab toa rslatlasly lav aabaaaaaaab af 
1*4 to J* far salab toa 9807 Oraup aaa aaalgasi aaali to satlraly passsi 
•var» itoa full laallsatlaa af tola aa«aallp aaauriai la la to spring* 
toa 9007 ®fw»P aaa taaaallai far tot apaiatWas arlglaally latoacai* 
All asastrustlaa aaa stoppsi aai alia a f«v saasptltaa ( tollilng 9769 




uA aawni balk tmtett raaawry XiMf) tea 9807 «M lafk 
M af tha iay aaaaailai (s«a Aff* H66U 



balag 41«amcM4 far ft Bate 9*1*** 8ttUil&fa Ihia «•« la 11m te«k 
tha •xtvMMly hick h*U*mp af aftteriftl tela* raaUaai is Bate C*a*te*rr» 
a* teat ti«a thm *m aaaaiiarablft laok of kaaaftaifft la aa t ra tef <*!*•§• 
OywtUtM «i vhilft Bate Ballitag 98O* «aa toiag teilk * 

ia»U*a mm af teaaft ofamteana, tea? «•«• ■aaitiarai twiniik te 
tea M aaaia. 



fa* tea fallaateg aaarftteaat *m kraliili (l) aarka» totala* (8) 
iaaiHaft (filter pa*V , K*» •*••)» <J) atear raatiaa wmtmrr* (4) 
iwli afflaaata kMM^ (5) alaateaateiaa tag («•• Aw* aU»i). A 
•OHflate ttu^r far aaaiftttaaa **i iaaiaft «M laltefttei tai iaaiaiaftft 
a» tea immwX tmtom* mm nmM« au y* aa m llaaa vtr« kkk 
trialWftte t aite taaa haw lac aaar* l a a l f aaa te Tha teilalas y rnK i i 
far 29,000 •*» fW af araa Mi iaaluiai 5,20ft a«* fk» far fater* aa» 

iMii«« a» «4im«ft •* • tftftii kniiiiai ftik ft f fti ti i i te teftiM aitrate 

ratiAoaa, taaa af telak hai aaalaalte prapartlai« tha un of Mlilag 
990ft, ite gftMfftl faailltiaa Mi teak f*» «aa teteaiai tm aal*aaa< 
aark (Saa Apr. nhl)* Ok 18 Saateatar 19^ •aaateaatlaa af tea buili* 
lag m aathariaai (Sat Apy, nfci). 

W Afttei /KlllHat. - »/ laaamhar atvaval araaa 
kai team adiai ta lnola i a fortea? taltaca aaaraUaaa* ika alaateft* 



(*) Bate SHTagK^qdH ?ff»y aai flU), 

(a) Qaa»ral» • Curiae Aacaah 19Ui» alana «ava 



(k) PrallBlaarjr ateir aai Aatearlaateaa* * Paalar, 




GCOiltiT 



a trip? la* aparatWaa aara *a laaluaa grtaiiaf, aaratilaf , laa«hiaf a&4 
faalaf aaatiaaa aaa" a*4a4 wara «pa«ial aatalt rmmftf (burtalaa, 
teagataa, ata«), aiaaallaaaaat aaaa wiwirlWi «mU aaala labaratarjr 
rtaarwlaa* fiaviataaa aara aaaa far a raaalvlag aai 41afatahlat arte, 
afflaa, ooatral labaratartaag «b»f»ca utUltlaa aai ahaaga Iimmi (Saa 
iff* sua)* 

(4) Caaaall*»laa« - Darlag taa lattar part of 
Bavaabar, It >Mwt avidaat that tha aalvaga bailalag aaula aat ba 
aaaplatai bafara tha nmt af 194% Bafara that tlaa laaraaaai faail* 
itlaa aithla taa Salvaga Araaa af Bailiiag 920a aaali ba aaaaaaarr* 
farthar iavalapaaata la faa a w iy bai *l«a lapravai afaratiaaa ta tha 
aatnit that ravlaat aalaaa aara fat aa aalvaga afaratiaaa* far thaaa 
raaaaaa, a atai? aaa aaaa ta iataaalaa tha further aaaaaait/ f»r Salvaga 
Baililag 920f« Aa a raaalt, it ama ***** aa 2a lavaabar ta ataaal 
aU taalga aaa frmiraaaat far thia bailalag (Sat App # Bllf aai 1150). 

(a) Eat af lallilag 92U« - Aa aaaa traatiatt 
iavalapai la lata aparatiaaa, aitfc a faarth Bata ftaaaaa baililag aathar* 
taa* aai with aaataaplabii aaaaaralaa af Alpha ftaaav ta Bata traaka, it 
haaaaa arlAaat, la hay 19l0» that laaraaaai aaliaga faaiUtlaa aaali 
agaia ataaaa aaaaaaaiy* Ala tlaa taa laaaaa aaa fatal? a aattar af ia- 
aaffiaiaat fiaaaat aapaaity* whaa aaaatraatlaa af Baililag 9811 aaa 
laallai far Alpha haaaflaarlia aaavaralaa apaiatiaaa, thia baililag 
tha tubjaat af aaah apaaalatiaa aaaaaralag ita aaitabilitr far 
Bata lalragt* Qa 21 /air 19l»5« tha aaa af Baililag 9*U aaa aatharitai 
far thia parpaaa (Baa App. B151 aai B152). 



(it) Basafluarlia Caararala* faa Ultl*a« * fhaa it **a 



tetania** tlat twrtrila faailltl** far S-8$ atia ta V* prtrrldW a* 
T-Xl mthar thaa 1-25, fea uafaalliari*/ *<4t paraoaaal wi*k tb* aa« 
•haalaal aaaaaaltata* tha laatallatla* af * pll*t pUat, sa that latalll* 
tamt plaaa aai aaticM aaaM ba **«a f*r a paiaaaaat lnttallatlaa* 
AataarlaatiaB at* girta hi Oatabav 19*4, far ** araatlaa af «« an 
laatallatAaa la Caaa&atrr ftiiltlag 990t* Xt war ****** **t *b*a« 
59* 1W* par car at al i katm ta ba aaailat aai *t*ig*a *»*• aa*a aaaart* 
iaglr* la* aatarlal *a« ta ba raattrai aa aiyttaliati 0F« la 5*~lb, 
arllatart* la* arllaatra vara ta at haatai ia ataaa oablaata ta 70*8 
ta laaara vqatrlaatla* af tat aatarlal aai ta* raparaat VPf *** ta at 
4iaa«fcr*4 la aattr ***talaai la aitaar a allvar ar a laaaVlSaai 25~g*l« 
«laa*lv*r» lat 4iM*lvaa aatarlal aaa drappai lat* a glaaa*lia«« r** 
aatar, aaattlaiag ■— ailna by^raalaa, abiaa prtalpitata* ta* afaalaa* 
lal* at* aaaaai atf pat lata aalattaa* ta ba lapraalpitatai vita hydrat * * 
par****** aaiaa aat taaa fUta»a« t drlaa aa« aalalaa* ta ia* aaiaalUOj). 
Tha aatarlal at* thaa atat tt liajaii pbaaa far aalarii* pf*par*tiaa(3** 
A PP» B 15j)» lat pllat flaat at* aaaa taraa* lata a praiaatiaa plftat 
aa* at* aayalaatataft la prataatiaa wife tat BaiMlag 9207 Mk tvattaaat 
liaaa nautili far tait paratatt lat lattar aat aataarlaaft la fabroaiy 
l?L% aata it ataaaa abriaa* that BulUlag 9»1 aaal* a*t V* taaplatt*: 
la tlaa t* raaatr* tat *v*r»laar*aaias aaaaata af iaaaalag Ui$ aatarlal* 
A* ha* baaa d*aarlbat» laa talk traataaat liaaa aaia aaailr aaarartai ta 
aaararaiaa liaaa a/ *• aatitiaa af dl««alv»ra tat ivarraagaaaat af ply lag 
(taa App. n5W * 
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tad acKYarted te 1dm •hlarida. Bis talutltaa passing threugk tea 
aaatelfaga vara arvaparated Mi tea rsalduss teaated M pr*riaaalp{3as 
App. 1159) • Iks laatellatlaa rsqwirad mub/ >•• item* af afttlpnaat, 
laaladlag atelalaas ateal mrtirt, P""P*» haad teaks* osa-trlfagta, 
■telalaaa ateal Mi PP*«* glaaa piping, stir teaks, filters, raagaat 
aaaaariag teaks* isagaat stems* teaks* laterlaak aaateals* lastitasmte 
(Baa App* 017), «ad a rafrigaratlaa aait* Iks aaasteasttaa atetea sf 

bo' l <4 * 

tea teraa Bste balldlag* aiftfr la Tarlsas steals sf samalsteasss aad saskV^ 
sag a MjMumte prablsa la lastellatlaa* Bsaaass sf thai* adap tebilitf 
fa* aaararalaa, tea ISaas la Baildlag 9Wi»4 sar* girsa tap prlaritev 
AS a raaalt tea first tea llass la Building ft* 
aparatlaa bp ths alddla sf Barak, 3-1/1 aaates after aatearlsatiaa (Baa 
App, Bi60) # Fras tea fararabla raaalte aksaa with tea saaisrtiaa af 
tea Bste rsapslt te tea said praaipltetiaa natead, aatearimtiaa «i 
givaa, la Fsbraaiy tyfef* aaavaralaa sf Okaalatey Building 980t 

balk tesateaas issararr, laaladlag bste tea aid balk tesatesns tad balk 
teaateaak axtensiaa. This again aas a lsrga teak, oatsistlag sf alters 
lag, addlag sad aabsteteteag aaap* iteas far tea teas 4t prsasas dsssribsi 
abata (Baa App* ndl sad Blfe). 

<*) Madifiaatisa la Ckaalatey Baiidiaa 9206* • la kaa 
basa asaHsaad, fraajaaat shaagss wars aada teraagkeak teaaisal araaa, 
dlateted bp lap rated aatbsds and bp dasignad aaaditlona not assting 
aateal sparatlag prasaduras* As a eass sf tea fsrasr sondltlaa, mak 
Una aaa spaa* la aa annas*** te find aa satraaklsa aadiua stear teaa 
diatepl atear** Ona sf tea madiuna fsvad wfcloh prodnosd ffcyartbl* raanlte 




vat dlbutyl oarbltal*t Aa a rt«ult t autharltatloa glrta la February 
ta on oarbltal M aa ottraator la a batth praaaaa lastrai af tha oaltaai 
typa af aatraatlaa uaai «ith titer* Baaaa 59 u4 Uf aara atarrartai for 
thit m« (3m Ap»» B165). Othar ohaagaa lactate* txtaaalra aoilflattlaaa 
ta tha «qulparat la athar a afcraa tlaa aai aalia praparatlaa ta faaUitata 
baaillag optratlaaa . "haa tha haxafluarlda fraa 1*05 aaa af taff lalaatly 
high aarlabaaat ta ba vaai la Bata traaka dl«aatly # a ■ a av wlaa uait aaa 
laatallad la aalda praparatlaa* fhla, haaavar» att af a aiaar aatura* 

(7) riaal Fraduat Building. - (8aa Apa* Cl»d). * with *a 
latiaduatiaa af X-2} aattrlal ta Bata, tat aatoat af f laal praduat laaiaaaai 
ta suah aa aataat feat tha mrmm aaslgaad ta it la Baildlag 9894 M a* laagar 
aaaaldaiad adaaaatt fraa a oapaaitr or aafaty ttaadpalat* la Af rU 19h5» * 
aav balidlag aaa aatharlsad, ta haaala aaly flaal praduat rrry* Ihla 
building aaa daalgaatad aa Chaalatry Building 92tt aai aaa aahadalad far 
•aaalatlaa.i Saptaabar 19U* (Baa App, BW»). 

d, Aunllltrr faaUltlaa* • Tha aaalaaa of aala praataa build* 
laga «aa aapplaaaatai by aparatlaaa la buildings parfaralag aiaar or aaa* 
plaasataty faastlsas* Tha asrt Inparbnat aptratlana aaa tha buildings thay 
aaaaplad aiai 

(1) labtrtttrltt* • laraal labarataiy fuaatlaat naiu gaaar* 
ally parfataad la araaa within tha ahaalatry buildlnga* Othar vark aaa 
raaagalsad aa aaaiad, tuaa aa ataay aai aaalytiaai •ptratlaus* far this, 
BuUdlag 9309 aaa arlflnally aatharltad* Ut»r, akaa Bata Chaalatry Bull*, 
lag 920| aaa oaarsrtai far a««ay aai aaalytlaal aaA, BuUilag 9209 aaa 
davattd ta fuaatlaat af assay* Alaag aith tha taa absat buildlnga, four 
a h— l a al p !*«••• davalaaasnt buildingt atra aatharlsai at rmrloua stagst* Iha 
f iiat ono of thaaa aaa Building 9735 and uri^inal aaa^rtian af final .pfaduat 



t* uraniua tatraohiorld* w»a porfonaod hoiw along witfc tho othar function** 
Lator Building* 9733-90 3 *nd U war* addad for davolopaont work* 

(f) Blootiw*l*tin«;» • Whoa troublo ana onoountorod with 
ttalnloaa *tool Alpha Produat roooirsr unit*. It had boon th* iatontion 
to plata th«»o raooftror* with ooppor In BtUdiaga 9203 *ad 9206. Tha 
plating roqalrod, hovrror, waa •• txtoMivo that a separata building 
(Building 97tt*) waa authorised, faeilltlo* for ooppor, aiokel, abroad* 
an, alitor and gold plating, natal o loaning, and nlaoollaaoeu* oqtilp— at 
vara provided* 

C3) qtUltlao* - Outaido of goaoral utllltlo** nany 
oaperet* obeaieal utllltlee had ta ho feralahed* including tank fan* 
•iwa*, oheaieel unlaadlng area** oanprooaor building*, tuup tank build* 
!nga* punp heu»** # ooollng tewor*, abaarption uulto, and rofrlgoratian 
unit aiwaa* 

(U) MiaooUanooua» * fho liaitt ta whioh valuable notorial 
aoold ba aaparatad fron solution* woro oftan indafinabla and aueetienahlc* 
Aa a rosul^ an a roe (aallod waa proridod w**r* the nor* aueotloueble 
notorial could bo atorec* *a* 25.000-gallon ■talnlaaa ataol tank* war* 

• A 

provided. In addition to 3 tank* foraorly uaod for p tabling eperatien** 
lator aa ear*** pit ua* provided that would furaioh 500,000 gallon* of 
storage but uouldl all aw soma! aaapag* away f ran it* 

3«Ju Xabor* - On* *f th* prinary ooaaidaratian* in the oolootion 
of Stan* and Webater Engineering Corporation wa* tha sis* and knoun 
ability of thoir Engineering and Oaalgn staff* It waa know* that addl* 
tloa* to thoir pornaaant staff would hare ta ba and* but only for 
aaaiatano* and nat hoy poo it ion* • Thor* war* several naia •ourooa of talant 



( aiailabla tt Staat an* Vatator* Iha first af thaaa aaa aba ftraua af 

avaarriaaty «t|iM«m «aa hal b«ai imnUM wltb Hurt laaaa ay aa *M 
aaay aaaatraatlai arajaatt tbiy haf aaparalaai* Aaataar aaaraa aaa 
taa Daaiga graaa «f tbalr argaaiaatiaB* Fram tha latter graaa, a auatar 
•f aaaiga Mi aart aalftai t» twaarrlaaiy aaglaaara* 9mm Motets 
ararltai ««^ tilnt aa ttat at a* %i»a aaa it fait aaaaaaarjr tf 
aaVartiaa far auab aaglaaara* Tha aaaiga graaa t aaawar # aaa fait ta 
bs laaaff iaiamt aat variaaa aaaaa aara faaai tt augaaat talc graua la 
aaabara aa mil aa ta aataariaa aa aaaa atartia* aa aaalt ba abyalaally 
aaiura* by tha aUiTlioala* Tha fallaviag tabalatiaa l&Alaataa aba 
aaafbar af aagiaaarlag aaA daaiga aaraaaaal aaaltjai la fix aaatb 1*» 
araaaata tkraagaaat taa arajaat* fraa taa bagiaaiag af tha prajaat 
nattt 30 *aa 19^ thalr uark faalaaa* aaaiga aa* aaglaaariag aa Oak 

( Higa, nataaJaa frajaat (*«tU Jaaaary 19^3 aaly), taa laaty *btar 

Prajaat, aai atatr f ha a aa af tba Blatrlat aragra% bat fraa feat tla* 
aa aaik aaa aavatai arimrlly ta T«4*V taa «laa iiaaagaatia frajaat* 
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3«5« 



H.U1ILI 



•*ly Mtaortfos poroouol voto «4alttoi. DhmmIi. 4r*viac« sal 
oorrotpoaioaM wort olaMtfi** *»4 ootiomlomalj foartoi,, tqolpaoat 
trovia<* tvoaoa dowa iato UM iwrt porto thot tao mtfoita* 
r«r»t •■*loyt«o «o*14 not «oo«oo furtllo* witk tao ovor~*U plotaro af 
fta* pr»frMu 

s-n sttl 1 1 lit Jttia, | flrth - *■* eoMtwottaa of 

tao atootros*oaotls nut woro oMooplltk** >f tao ttOM oai Voaoto* 
a^Uoorta* Oorp., aaia* tawa OMtraott. tao ioolia «oit of tao first 
oootroot (»«74ei-oaf-lS) t«r«rUf tao •rtalaal work U tao plaat oroo 

«u 40, tat. tao. oo, «r waio* |tir,m«ot *m tao oo»tr*ow« f««. «*o 

doolfa mt tf tao toooai ooatraot (lo~10a^oa*>^t)oovoriaf dot** 
•at etutrtMtttt of tao oxtwutoa to tao plaat vm $41t,6U.0O, of 
wslom Hl.6tT.00 voo tao ooat*«oUf»o foo. fao ioolaa ooot of taa 
tali* aeatrMt (14-10* — at tO), «ovorlaf tao dootia oat •oootraatloa 
of tao foavta lot* Irot+at aallitaf «** tSTt,m.OO t of vato* |t» t 44f.90 
vm poU m 4ttlaa fM» tat total 4ttto* ooot for tao alootfoaotaotta 
Float vm taaroforo $Mtt,9*.00, of waftaa tl.OOt.iOI.OO vat tao 
toat»Mto**o dotlca fM« 

ftfttTfft fotal gift* • «• •* *»«ifalaf» «•** 

■trattfof oai otalpflaa* tao nootroaagaotlo float oaAor tao tavoo 
Stoat oai voaotav ooatnato vao $30T,»?t ,000.00. of valoa $3,318,000.00 
vao pAU to tao ooatMtotof m foo. 
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8SCTI0I U - PICCORWMT OF BQ0MMBT 
UfX, doaortl. - A projoot parobaolag off 1m aaa ottabllabot la 
ooajuaotloa with tbo ltoao * Bbbttar Bootom Off loo aaa baaaloa prooaro* 
atat of major ltoao of toehalaal oqaipaoat ant mftttrlal aatifaoa by tht 
Bottom oaglaooriat groap* A loool Purobatlag Dtpartooat aat tttablithoi 
at tbo alto to proooro ooattruatioa ooalpatat, a* tar la la, luppllta aaa 
ltoma aooata bp floU doolga ahaagoa* Notarial aaa ooaipmoat Uoto aoro 
proparoi at too oataat of ob author iaatlom for aoaatraotlom, aaa roopomoi- 
bility for parahaalac *** aMlgao* from tbia. Ptarobaof ordort ana aaa* 
ooatraata aoro aaao la tbo aaao of Stoma aai flbbatar Baglaoorlag Corpora* 
tloa aaa approroi bp tbo Oovoiamtat't aatmariaaa roproaoatatWoa* 
Ooatraoto aoro aogotiatoo* la tbo aaao of tbo U«f • Oovanmoat aaa algaoa 
by tbo aathorlaaa rapraaomtatlvo of tbo ooatraotlag offloor. Mothoao of 
prooaroaoat aoro Stoat a Babotor ttaatfaH proooaaroa (aa doioriboa la 
▲ppoaala AU) aoalf lat to ooafora to Bar Oopartaoot logalatlaao* Iharo 
aoro aboat 70 poraoaa omployaa la tbo Bottom Pturahaaiag Of f loo ami 90 
la tbo loot! off loo* Za aatltloa, tbtrt atro approalaatoly S50 ptrtoaaol 
aorotoa to latptttlom ana axpaaltlag throughout tat oouatry* A Bjaahattaa 
Olitrltt Llalaoa Off lot aat ootabllahoa la Baahlagtoa wfaioh oloaroi 
prooaroaoat probloat with tbo Bar Proiattloa Boara ami arraafta upratlagt 
tai alrootlrta (Boo Bk. I, Tol. 9)* 

Carofal ttoay aat glroa to dotoralao tbo boot mothoi of obtaining 
tbo major ltoao of apoolal proooat aoalpaoot* Thia tpaaial ooaipatat foil 
lata tbroo gtatral olattlf ltatioaai aaaaly, proottt poaar tapply toaipaaat. 




r 



aagnot oollo, aad bia aqaipaaat. All throo of thaao roqvlrad apaaial 
•kill for doolga, apooial ahoy f aellitiaa for aanafteturo, wU tho 
(r**t«at dogroo of aoouraoy* Coaaldoratloa uao flrta to dividiag tho 
•quljaaat um| tho only throo major olootrloal aoaufaoturoro ia 
▼arlouo uaya« Aa a roault of thla *trody. It mi agrood that tho aoot 
progroao «ad tho graatoat ipood ooald bo aado by rotating ono 
aaaofaotoror to ooaooatrato oa a particular ltnu Conaidoratioa «ai 
givoa to tho available aaaufaoturiag facllitioa, onglnoorlng taloato, 
and porforaaaoo of tho aajor aaaaf aoturoroi aad # aa roault of thio •tody, 
tho Ooaoral Bloetrio Coapaay uaa rofooatad to davolop aad produoo tho 
poaor supply oouipaoat, tho flbatlaghouao 1 loo trio Corporatioa uao ro» 
auaatod to dovolop aad produoo bia ooulpaoat, oad tho Allla-Oholaoro 
Xaauf aoturlag Coapaay to produoo tho aagaot oolla* A aaaufaoturor, 
aaardod a ooatraot for Morot aoolpaaat, oao roouirod to iaolato tho part 
of hio plaot dovotad to thio work, tad to allow oaly apaoially aathoriood 
porooaaol vlthia that aroa* Kauy of tfcoao itoao aoro otalod bof oro 
ahipaoat to tho oito oad aoro ooooapaaiod by a guard* Otor 1*000 frolght 
oarloado of oouipaoao aoro Mat to tho tlto, baatdao inauaoroblo aotor 
truok aad oaproaa thlpaoata. Many ploooo of oouipaoat, iaolodlng 500 
galloa taaka, aoro aoodod ao urgantly that thoy aoro ahippad la by air* 
Froigh% oaro had to bo robuilt la ordor to ship aaao of tho hoaYtar appara- 
tus. Zho furohaaiag Dapartnoat furaiahad aboat 60,000 toao of ataol to 
aaatraotora for tho xoaufsoturo of proooaa souipaaat* Oao ordor uaa far 
5000 toaa of aa itaa that roouirod tho Oovoruaaat porohaao of a apooial 
roll for tho aill to uoo ia produoiag thio itoau Anothor ataol eaating 
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ordor for 7*680 plooai (of about 5000 tona) iaTelvad froa 2t+0 to 3300 
ualto, oaoh of 6 dlfforoat pattamo* A total of 38,960 ooatraota aod 
pttrohaoo ordoro* with 15*795 aodtfloatloao* aoro haadlod* raaglag fro* 
|17 9 500 9 000 to •0.03* A dotollod uaOmry of thoao would bo laaoaalblo 
vltala thoao pagoa, bat « nuabor of *ojor ltoao, with tho probloso thor 
latrolTOd* aro dloaaaaod 1b tho folloaiag paragrapha. 
tft* Proooao fooar lapply Iqatp— at, 

a* r fopply taalpaoat toqulrod* - Tho proooao pooov 
aopply ooolpaaat rooolto4 oarly attootiaa by tho ladlatloa laboratory* 
aoa Stow 0 Hbatar groupo at tho Oalnralty of California laboratory, 
aai Tarloua ratlaga aai arraaaaamf of thio oqulpaaat aoro atoaloi* Tbo 
purpooo of tho oqalpaoat la to aollror aai ocotrol poaor for tho wlouo 
oporotloao of tho prooooa* Tho gaaoral ioolga of tho ofulpaaat aao laid 
doua la a ooafaraooo la Baatoa oa 30 Pooaobor l$bi (Soo App» B53)« Tho 
oooaatlal porta of afalpaaot for tho original f Iro Alpha traok* iaoladot 
10 aafoot oarroat rogalatoro* itflO oahlolo aao aporator'o paaolo* 1000 
fllaaoat rootlfloro* ado hoator aoatrol paaolo* 50 ladoor unit aabotatloao* 
•ad 10 phawablftlBj traaoforaoro* Tho Bota> aooApaoat iaoludod 5 rogala* 
toro* 79 oabloloo, 7k fllaaoat rootlfloro* 36 hoator oaatrol paaolo* 9 
ualt owbatatloaa, and othor avail lory ogalpaoat* Tho oojroroloa of Traok 
5 to a hot loaroo naoofoltatai now oqwlpaaat vhioh Iaoludod 96 oubloloo* 
19*. aro rootlftora, and 0 ualt aubatatlooo* Ihlo ohaago roojalrod tho 
original Itaao for thlo traok to bo eaaooloO* Tho oouipnaat roquirod f or 
Alpha XX iaoluioo 16 ourront rogalatoro* 3*U oabloloi* 76f aro rootlfloro, 
71 ualt •obotatloao* aai atawrouo aoallor ltoao* Tho aoulpnont for tho 




QrnnrT 

( •tkw B«U Balldlat* taalicataft that •# taa first B#W V«1141ag wit* 

oaly aiaav aaaaaaa. 

*♦ gtumtf in Tim audi fa»lmirt- - <* • J«»*»f 

IMS, Oaatval H<rttrl« Ooaaaap *m flvia * lattar aeatraci tn lapply* 
la* taa afftaasa pawaa «*ppl/ a<aiaaa*t f •» taa flrrt ttafa* la rttv 
•f taa faatt, that ftaawral naatrlt m af taa largw aaaafaatarara 
of tatt tjraa af aqtlpa+at, aa* ttat ataar aaaafaatarars vara «vavtaaia<« 
taa aaatraat «aa aaarAat ta ta«a> fa aaartiaf aaaaaajaaat aaatraata faa 
this tjrpa af aaaiaaaat, taa aaaarlaaaa f*iaa4 \f Oaaaral H««tri« la 
aaaaf aatattaf taa arlalaal aaaiaaaat tataalfaat aa? ataar paaaial* 
fastsra* aai tasp vwi awaHaA taa aaatraata (taa Aaa. 10). 

ftftlf Ml It* Hm *f ftrt &ll 

*-740t-«#-39 Powar sapplr saatral $13,191, 7a. 34 

( «*T401-aaa>§l • • ■ ■ • J,3U,M7.9« 

V~740l~aaav7S • • • » X7,443»f97.»7 

«-740l~aa#»74 • a a a 4,419,299.77 

*-aa-079-aaa>49 • • • • 9,974.999.09 

fatal f40,Ul,409.09 

4-1. Waaaat flaila ,- 

ffinart fftilt. ftf PrtrtMi rual» - «*• ««*l«a af taa 

aaaaat asaltatlaa oatla t kaava (aria* aaaatraatlaa aa "raaatara*, rasairai 
attaatlaa at taa my Uaiaaiat af taa prajaat. faa iaitlal daslaa «aa 
asaplata* ta Saataaaar 1943, tot aaaaaaaaat as4iflaatla»a, la alsa aa* la 
taaaral arr«afaaaata far eaaatraatlar., war* rata. Taa a«theat af laaalatiaf 
aai aaallaf wara r«ri«v«4 la oaafartasaa asU tarta§ taa lattar part af 1940. 
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•oils, atanl plat* ooras asrs Install** by tha nanuftsbursr. 

*• Magna t Calls for T»lt 5» tana Ion. - In Ssptaater 15*43, 
taa additional lata tracks (79 oolla. Insisting sparas), four laprovad 

■ 

Alpha XX tracks (UOJ eailn laelodUf •?**••)» 12 Alpha X "sparaa* 
vara addad. fha aaiU far th* additional lata traoks «ara Idantlsal ta 
prarleaa lata sails* Tha Alpha XX sails vara of sntiraly dlffarsat 
dlasnalaaa and apaaiai daalfa ataal bait baaaa aars nssd for ths oars* 
Xhs sara van Installs* an* asldod la plans bjr ths nannfaaturar (Saa App* 
•3©", 857, 191), In May 1$U», tat) nnrs trnsks of lata dstlpi wars 
ard a r a d. ths sails asm inpllsatst af prarloos fata dsslaa axnspt that 
ssppsr aaa «ssd far sanaaatar Instand af allvar (Sas A pp. B5f and 860). 
Xa April 19U9* thsst oiili asrs agaia dupll*«tad by Allls-Cfcalasrs far 
nan la fata Hildlag Is, U* 

*• tasnira* hanast Calls* - Ths sails af Alpha Iraafc Is* 1 
fall*4 shortly aftsr bslsf pla a ad la spsratiaa bssaasa of ta* prsssas* of 
dirt ana aaistar* la tan nslls* Thsss •all* vara rs as n d froa ths traak 
and rstaraai ta ths aaaafastarsr far ssaplata rabaiUlnf* this failurt 
pr aa st ad ths aaaafastarsr ta Tasuaa dry ths rsastsrs In ths thsp and fill 
thsa with ail bafsrs ahipping ts taa sits* This davalasnant aaa also 
inssrpsratsd la Alpha XX sails and all fstn colli, aaaapt ths first tas 
traska (taa App* B61). Ths ssst of this rsssnditionlng aark aaa th7),SOO. 

a. Csntraata for Magnat Calls. - Zhs aagaat aalls wars 
prt sn rs d through War X*ntrtasnt prlas saatrsats with Allia-Chalaart 
haaufaoturiag Oonpaay on a lunp ion basis. All sails far this aark airs 
psaoursd froa oas sontrnetar ts lasnrs «aifsra|tjr of dsslga ana oonstmatlsa. 
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to roduoo tho required nuabor of operating spares, and to «ecure oorlior 
Mttufoeturo oad delivery booouoo of the e entree tor *• proviouo experience 
vitk tho epparntae* the following list indieetee tho taouat oad quantity 



krk» froooM lino* 

*. Aloha X Pro— m llao. • lerly la too pregrea, various 
ojvomgoaoati oad eiaee of prooooo biao eere otodlod by too lodiotloa 
Laboratory oad ftoao oad »bbeter, Hm booio dotiga one oryotalliood la 
Deeenber 19bt» »*stiagheuee llootrlo oad Ifg. Oe. woe glrea a lottor 
•oatroot oa 5 Jvamry 19tf5 • to eapply too bine oad bia eenipeeat for too 
Alpha treeko. It amo fpooiflod that too dooleft end eoaotruetlea, la 
general, bo is eeoordeaee oith tho rooolrononto outlined la o oooforoaoo 
la Bootoa oa 51 Ooooabor 19b* (loo A pp. Baa). Iho aoaufooturor one 
dirootod laacdiately to toad engineere oad dooignoro to tho laboratory 
to develop dotoilo of dotiga la oooporotloa with oagiaooro of tho 
lodiotloa Laboratory oad ftoao * lobster lagiaoorlag Owporatlon/^ 
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OoOeraueat) (loo Ape* *■)• 




Total A8,37*.0O0 
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Ap* B6J). Tt» initial praa ur » iaaa t aaa far 500 mm tasks (18* a 7» 
*• a 2* with a" tias mil plataa) art 590 f««a plataa (dttri) with 
aossaiata4 aashaalaaa, saaplata la Maarsaaaa with plaaa aa4 ipaalfl* 
•aUwa, aa as41fls4 far •altabllltr ta qoaatltr produatlaa. lata t*a- 
traat aaa aaaaaata4 br tha adaitlaa off 510 liquid altrapaa trapa, 500 
aata af ao a aaitla* baaaa aa4 athar alaaallaaasua aaalpaaat, avail aa 
aasillary ahlas (whiah aara la tar aaaaallai), blaak faaaplataa, 
alastrtaal jvayara, aba* A aaafarsaaa la Oatabar 19U5 ra rlaa aO abaai 
50 dsaic* aaaaott that mr* ripint ia aaaa or all af tha soars (laa 
Apr. 16*). 

a. lata froooaa Has. • la harsh a ooa traat far tha 
blaa aa* bia aaoipnaat af tha f irat Bata balldlag aaa plaood with 
asstiaghosaa* lata oowApaaat ooasiaosd af 7* raosSai blaa (appraalaaba* 
1/ 51* a 40" * 9y with U" «l«a aall plabaa), 108 aala daara with 1 tears, 
158 •euraa aahdaars, 108 rosolrsr sabdsora, aatra aallaatar baaaa, 11**14 
altraaaa trapa, aoaaaatiaa baaaa aa4 aoaaaatars. thlt aajaipaaat waa alaa 
•abjaat ta mar oaaagsa 4ariag tha pr aaaaa af aaaafaotars* Aa otaipaaat 
roajairo4 far baa fata traaka waa aat at 100 aaia soars aad llaara, 170 hi 
uaita, aaa 114 8 waits* Ihla •fwlpaaat la ataasa.rd far all Bota froooss 
Baildlaga* 

Msdlf lad Alpha frooaa» liaa« *■ Xa Jaly l^ttf, tha daaiatoa 

aaa aada ta aaarart tha fifth Alpha traah ta high raltaga (hat) •auras 

aparatloa laatoad af graoadad (sold) aaaraa oparatlaa. thia iaralvod 
tha sbsaglag af 100 blaa, sajEsallatlos of 118 sold iowoo doors, sad tha 

daalga aaa aaaafaatara af 110 aala daara, 185 aaaraa daara, aad 185 




raoelvsr doors la their plaee. The details of this desiga were supplied 
dlrootly to Iftstlnghouss Bleotrle 4 Mfg. Ce. by Bteae * Beboter and 
Radi&tloa Labor* tery personnel at Berkeley (loo App. B65). 

d. froooss Bint for T-1M Bartons Ion. - la Septenber l?k5 t ohea 
it was daoldod to proeeed vita tho Y-12 Sxtonolon pregraa, Bbstlnghease 
•as engaged to sapply for tho Alpha traeksi UOO Teenvn blag of a now 
dosiga*! 1|00 aaia doers* also of a now design* 500 seeree aubdeers and 
500 receiver •abdaors, both of whiah were to bo oiailar to tat sabdooro 
of traek J. Alaag with this aaaipasat, orders nor* plaaad far liquid 
nitrogen traps 9 taraiaal bams, watar and eleetrleal Juapere, ate* At 
this tiao aa ardor was alsa plaaad far lata eanlpneat, whiah was eeeeuti- 
ally a daplisata of that la tho first Bsta traolu Xa January 19W», 
basod oa onporiaoatal wark at tho sits, it was dooidsd that bath tho 
Alpha IX sad now Bsta reoelrers wars uasatisfaotery, and a aaw desiga 
had to .bo wor h ad ap sad tho waits prodaosd aeoerdiag to tha now design 
(too App. Bon and 267). X» April 19M*# dsoisisa was aado to praaaad with 
a third Bsta building, and tho bins, doers and asseeiated eawlpneat wara 
erdered froa Bbetingheuse, aa was tha eqaipatat far tho fourth Bsta 
baildiaf oa a April 19ii5« 

g—^f** - *** • Most ooatraats* relevant ta tho proeurenent 
of this eealpnent* wsra Bar Pspartaaat prlao ooatraets* negotiated aa * 
unit pries basis with Bastinghouse Bleotrle Ooapany* than tha faailltles 
at Beotlaghouse beeane overloaded* two other ooatraats wore negotiated 
to assist la the aaaufaoture of the parts for this equlpnent* tho 
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frllralaf It a Hit of prlao eoatraoto portlaoat to talo virk (Soo 1pp. 

gmmt it* ?f m> c«tt of ¥«n 

*-r«o?-ra*.u siao* ami a ooiiootor msm m.ato.ow.ot 

r-TiOf-rar-at • f,Jtt,afa.3» 

Itao. 8NH, A CoH trap* l t «t4,44S.0O 




rcmtt ntlmrtM « lftt> 

*-i?-oao-o#-4t MftU »oor uaoro fffiWiTf 

Total I*4,at0,40f.7f 

TfcfHi,TttTli ftff, frlfliti Hill*' l» *»» 
Ofeapaaa falvo Kff. Co. vms alvra tao proUalaarr A«tlra tor raomaa 
ralroo aai aaaifoUo for Ik* laltlal Alpaa aai Bote trMkt (8m App. 
oath m proporoa *r itoao rat *ooot«r la ooUaooratloa wit* tao 
Bailatloa looorotorr. **!• aorafootortr proparoft Ik* atraojtaoat it*** 
lft*o* *oro aoftlfloi to rait t*ti» aoaafootarta* rataoio ««A 

w»o41«4 tAoir oatoaotro oaportoaoo to Talvo tootga* la tao oooo of 
tao i*taoa ralro, tao eaoagoo «ff oroa tp oatpa o a faro of a alooo aatar* 
but thoir rotitlta of tao 20-lao» ralro «»o a ooattdoraaio laprorraoat 
•▼or loo pr«rloao 4m1o« la that tao valro vao a tolfoooatataoi oait 
•at 414 aot 4opoa4 oa tao aoatfol4 ootlaf for lit «oloaaoo oa4 rapport. 

4.10 





following tho approTal of thoso dooigas, Ghapaaa proparod shop dotailod 
drawing and arranged for tho aaaufaoturo of tho rariotu parts* Por 
tho most part, tho naohlno work m sub-oontraotod to oats Ida shops, with 
only tha assombly aad tooting of units porforaod at tho Qhapaaa Plant 
(too App. 169) . If tor a nunbor of 20-laoh ralroo had; boon bailt aad 
shlppsd to tho Job, tooto iadioatod that tho ohain pall and tho aumbor 
of turns to opon and olooo tho toIyo woro oxooostfo, aad Ohopaon 
saggootod that thoy ohaaga tho operating spindlos from singlo to triplt 
throad aad ohaaga plain soarings ta noodlo boar lags* Shis rooultod in 
ooasidorahla laproYomoat, and all 20*lnoh yoIyos not ahippod aoro 
oquippod with tho fast operating aytohaaisau 

b* Ooatraoto for Yaouum YalTQs* • Iho f ollowiag oqulpaont 
' was proourod through far Oopartaoat prlao ooatraoto, nogotiatod oa a 

unit-prioo basis with Ohspaoa Tabro Mfg* Co. 

1st f tags Proooss 1st Itago Proooss 2nd ItagO Proooss 

los, T t i.i — i»s.\ i 3 — HEEJ222T"" 

liagla 2D» Tabras 9 60 13 

Doublo 20" Yalta 53« 29S 
•Ingla 30" Yaltut 1.200 
liagla d" ToItso 2,05k 1.051 1^57 

As this oquipaont was not arailablo oloowhoro (so far 00 it wad 
known) aad ta iasura uniformity of assign, tho Qorornmont aado usa of 
tha faollitioo, spooial tooting oquipaont, and tha oxporionoo of this 
manufaoturor by awarding thorn tho following oontraots (loo App* A5)* 





Contract Bo. 



loopo of *orh 



Goat of fork 



*»7U01««ar>38 
*-7*i01-«Bf 13* 
f>7UOl-oag-157 
»-2SM>73-«»f-4U 



Taaaun Talvaa aad Maalfoldo 



■ 



■ 



■ 



■ 



■ 



a 



- 157.964.3* 
I5.078.8U9.71 



ll.905.66U.57 
2.587.390.86 



Total 



U-4. Poo r Baadllag Bqolpaoat. 

*• Aljfca 1 Faoo Flato Baajoao ra» - During Um Utter part 
of 19U2. aad aarlp la 19U3. mini aabanaa aero draaa bp f tone end 
•abater for eoalpneat to ram tho tig aala door* of the Alpha Blaa 
(loo App. 07) and traaapert khan to tho eerviee oroo ehere the earleh* 
od aaterlal aaa renewed aad tho ualta aero eleaaed aad eerrleed. ftm 
three aala ltaaa of handling equlpneat oro the fooo ploto roaotor. tho 
holdlag tad rotating eqalpaeat and tho faoo plato oarrler. This ooabl- 
oatloa la oapabla of oyohaaclag door aooaahlloa botaooa anp taa uaito ia 
anp aeeeoaee. Tho boalo dealga eee forwarded to Boo too early la 19U3 
aad Uato»Belt Ooapaap aaa oolootoi to oeelga. develop, aad aaaafaataro 
thto ooalpaoat ae abated la aegetlated ooatraat Bo. tWU07-oag-ia (loo 
A pp. A5 aai 870). Teriooa oaolga ohaagoo aero aade at tho reaueet of 
Btoao aad Bbbator aad Teaaeeeee Baetnaa. Boaa of thooo ohaagoo aoro 
brought about bp operating experience and otb» ra bp roTloloaa to tho aala 
door dotal la. ahloh aoro la ooaroo of doolga aad aaaufaatura bp naetiaghouee. 

b. Modlf lod Alpha Faoo Flato Bonorer. - It aaa agrood, la 
oonforoaoo hold during 8optoabor aad Ootobor 19U3. that tho aala doon 
for tho eoaverted traok 5 aould bo baud lod bp reaovera olallar to thooo 
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the oleotroxagnetie plant (lee 1pp. A5)« 



Contract le. 



Oost 



*-7U07-«nf-37 



Dear Handling Msehanlsxs 



■ 



■ 



611,322.00 



Total 



|1,25U,196.3U 



U-7» Chamlsal Frocoas loulpoont. * The precurexeat of ohexieal 
Cfuipnext aaa largely a problem of expediting production of the large 
volume of stsnaard items from oonparatively few aenufaeturers. Bxphasls 
aaa placed* then designing a now building, upon standardisation of 
equipment? This faeilitatod precurexent and allowed laterohangeability 
bat xada deliveries dopandant upon tha production facilities of tha 
xenufaeturer. Ivory of fort aaa nada ta expedite materials of oonstrue* 
tiea ta tha aanuf aoturer. This of tax naaat tha scouring of high priori* 
tioo for stainless steel* spaaial alloys, etc., with ahleh tha aanuf ae» 
tarar had ta work. Xa sons eases tha seearlag of priorities conflicted 
with other vital prejeoto, as aaa the oese ahea 16,000 lbs. of Haetolley 
0 (chloride resistant speoial alloy) aas diverted from the levy program ■ 
far use in Building 9207 (See App. B73). Ia a few instances special 
oquipaoat was required ahleh necessitated oompletely new design and ex* 
perlmentatlea* Ste meet proaiaent case of this, as has boon mentioned, 
(fee Fg. }.ki), aaa with the deeiga of ealeinera for Building 9207 bulk 
treatxent and liquid phase departxents. Bare a aaaufaetttrer had ta be 
contacted aha was willing ta undertake such a task and hag a sufficient* 
1/ larga engineering staff ta perfem the work within the tine limits 
lxposed. After several refusals tha Federal telephone and ladle Corpora- 



v. 



tlon was eontraeted and expressed a willlnjgahjj 





sad fabrieatloa of roeh a unit. Tills they saeoapllshed saeoessfally. 
Thar* are else oases of aaaufasturers bo lug requested to aake tholr 
standard items tram aaterlale with whish they had as experience. 
Zaotaases of this kind oeourred ehea Orane Company use asked to aako 
(wlthla a Tory Halted tlao) oilier tsItos for hezafluerlde eqreraiea, 
and whan tho Sharpies Oorporatloa aoro asked to fabrlaato tbair sapor* 
eeatrlfege bowls and llqeid ooatraot part* of 31e> stainless stool* Beta 
ooapaaies expressed willlagnses to oooporato sai produeed tho ltoaa 
satlsf aotorlly* ligoreas demands aoro also plaeed apoa Ceralag Olass 
forks* Ths Deriroa Goapaay, Leeds a lerthrap Oompaay, Bristol Ceapany, 
Olltor Ualted filters, Ine., The llaee Corp., f. Bllekaaa, Ins., tho 
ffaudler Co., Olaseete Produets, Xae«, Faastool Mstallargieal Corp.* Iho 
fkarplas Corp. , llUs-BoOssaa Oompaay, end muxj othors for tholr standard 
ltoas of eaelpaeat. loforoaoo to f toao sad lobster Ooatraots Is port 
(too Appt A5) will Indicate tho aaaafaotaroro and dollar raluee of oriars 
plaeed, baa this roport doos aot rof loot tho seemingly Impossible tlao 
lialts oftoa demanded. 

Yaaaaa lebos* 

a. Ooasral* Iho preeurement of vacuum tabos la suff leleao 
quantity rooolrod early atteatloa, as tho so tabos aoro to bo used through- 
out tho Alpha and Bo to plaats as root If lore. Halters, regulators sad 
ooatrols (too App. I7k>)* Tho magnitude of tho tabo supply probloa Is 
ladleatod by tho foot that 85,000 tubas aoro required for tho Initial 
equipping of tho plaat. As thoso tubos hoTO a life of from 1000 to 8000 
hoars, many repleeemeats aoro no senary, sad tho aanufaoturors aoro 
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rotgairoa' to m^osi thoir faalUtiot «&4 oyoo to ottabllifc cf» plant* # 
Tha ostoat of this work la further ln41«*t«* by tha <io«tll&Mi of <»<{ulp» 
aoati tha largtr taboo raago froa 1100 for a typo 3B»b, ta $550 for 
a typo 0L-09J (*•• app* 035) • 

>» Oaatraatt* - Oa 5 January an* 11 Karoo 19d5» raopoattwaly, 
Oaaaral tlootrlo Oaapaay aaa aaarto* ooatraata *-7t|0l*aaf 39 aaa" 
Tf»7li01-«nf-51 far alaatrtoal control oouionont, which inalodna olootroa* 
la *aaaaa taboo* Oonaral llaotrla ha* jr a p a o a a ' ta naaafaatara thaao 
taboo* noing thair oam foollltloo* Soaa-far* aba* ooatraato for tha 
T*l> ■ntaaoioa aqalpaaat, la adaltlaa ta roplaaaooat trfrrn, vara alaa 
glaaa ta Oaaaral llaotrlo a tana ararlaaOlaf thalr alraady aapaatot 
faollltlao* It boaaaa aoaaaoafy far tha Har Praiaatloa BaaHk ta laatraat 
othar aaaaaSaa ta half falfiU thooo aaaaitaaata* Oaaaral lloatrlo 
oaattaaai ta aaaaf aatara aaat af tha tabaa raaalraa far thalr ooatral 
oaaipaaat, bat araara «ora alaiooi by taaaootoo fiitoat Carparatiaa, with, 
aaahlatt, Japoraa aaa TMaral 1*4 la far oaabi ropUtoaanta aa thay aaali 
oapyly* 

l*-9 • Diffaataa faaaa , 

a* Oaaaral* - ahaa aark am taa prajoat it art a a , aa -vaaaaa 
•yataa baft boaa bailt, at laaat la taa Oaltai ftatoo, ahlaa appraaoka* 
la alaa taoaa aaataaplataO, aaa aa aiffaalaa paapa, of aaoa half tha 
daalra* oapaalty, ha* boaa aaaalapa* (Tor o dtoorlptloa of diffuoloa 
paapa aoa app* A3 •»* 036)* mo Borkaloy troop of tha Stoao an* ftabotor 
laflatarlat Carparattoa raolaaai tha ioiifpo of tha aaollar paapa alraady 
ballt by tha tt&iiarolty af Calif arala laboratory, aa* vith tha adrto* af 
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far «a»la aai —n*r wif ara liitai U ftm aai SdbctorU omtrMt 
rapart (*•• Apt* A5)« 

^ UMU tm toUfiml FU»t. - Bi mUi pratlaa ma 
rarlt— « tr aaflaaara of taa larptt oaala nnfutowi, «h« mn aaaa 
ra f ai a ta i %• aaaalt alia* fctrlta fflrt aai Oaala Oaaaaay •t&*94 aoaalata 
Miliary aa aa AAA priority ar l$a$ (•«♦ Ara. M0)« At taay 

■ara tin taa laaaat bliiar, taa crlgiMil aaala w rarthoaai fraa taaa, 
m m» awaaaaaaat wbla of taia MM) aaaaral trya • Ami oaaalta Caayaajr* 
I lay Its lira aai eaaia 6«« aai fl a aa ial Oaala 0a«, tlaa bli am aai raaalvai 
■aaa atatraata far lala aarfc* 

•• ■ 0*»** far T-U i«taaaloa« • far Alyba IX uaa, 

400,000 alraalar ail. a a a a i aat ar, aaaaaatrla "I* aabla aaa raaairaaV 
It «m fait taat taia aaala mm taa awry ta at aatiafaatarr la tat ail 
aaaa naayiaai iaaalatiaa, aaa atviiaa vara mia af taa aaa at yayar aai 
lafaltbai •Maria faaalatlta » flat yapar iaaalatlaa aaa allaiaatai baaaaaa 
of bba aisa af »ytbbtalt*a ra«»ira4 far ita taralamtlaa at taa aim. 
Oaaaral Cabla Oaayaay affarai a varalabai aaabrla aabla, aai, aa laaaat 
fcltatr aaatiag taa raajairaaaat # aaa ■aaraai taa aaatraat* Taay alaa «f*» 
farai aarliar AaUtarr tbaa 414 tat uaaaaaaaafal biiaan, flat Oaaalta 
Caayaay aai tat tlaalaa Oaayaay* Oaaaiiarabla traabla iatalapai, yrlaarily 
vita tat *<t*a mfr aabla la Alyba XX. Xt aaa aaafiaai, aaatvar, ta a 
relatival* aaall aaaatr af aabialaa* Oaaaiiarabla aarfc haa baaa Aaaa ) 
aa tbia yrablaa aai albbaaa> aa iff iaita aaaalaaiaaa aa*a baaa ftaaaai, 
it ayyaara that taa paaar ivrfM ara af aaaa graatar aapiitaia, aai aara 
fra%atat # thaa originally aatiaiyatai* 
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*M M*wttJMr mm* Mi tat^O? fctUtwt to mmUnUm 
mm* oyrrtlf wn M Ul i o, m mI wvM Ute* mi» (M fttlUw, 
Mi mm to* Mvplr «* <MfM.to mtm mmm ft pmMm* B3Mk 
fftpblft* «m f >i nm< MttfS? Jftmi VttiMtl mimb ffMjMjr «rt 

•p««im «1m* art MfUadmt, ftr tM laltlii ImUlUttaw, 

Cttgltitto mmmjImi m th» Wt; fttMft wm MfrartMtolp l«a09fOO0 
9mm (*M AM, ia&)* 

flMMfcto mmmb MMMMMl<K|r mm tt 4tfttM3% W Mttslii mmImms 
Mtott MtK w% MMftt mm MiM %M fetjfl m1mH|IaI% MatfeMtMl t% l*l iMf 
•at n«HMt «ii iwmtMf tteMM* 4fc flni* it. m« ttaMfM tfert- 

MM? MMiMll ^4m% MMJI M^mSm^I MMImIWI MA VWjf fl&kW% ISrMfltj* 
AflMP MMiMIM"il# tM|M74MBtM&M fW'tlBH iMBlfttof* MlifMlAf tt 
HI fMMft tfetft SlMM iM^liMM MM MWftlMMflf pt|nftMIM#» IMM) 
4ffMM WNM MMNMQT MfMM vt %M JMM^MJMHQr Of JpfMM%lM 

tf ^ /f ggg q£ slz*OMt iMRttcMMf MmMMMKm ViplMMM% M9 MMMMfV 

ttmm nirom laMtatwi Mffc $45.00 •*«* «ot «mk Drat Cm 

PWMM ffMJIigr «M flPM MtllMjiMM (iM AM» S«l)* A«f «IM «UMT 
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•heat ftp tl» Ufcwlrti a i la A ||Ht» AJ, ti» ■■ptft Mdt iiwilil W 

41 Clifiiwut ««rt*Mt» trtaliag *t7>JltTO*64, tat Mm «a* fttMtaj> 
w ft ia rtiatl t I t tiHat |aOO # m*77f «at tat SI«m cat Itaattar fai t ata t 
•yaw* tataJJa* tJM^M**** f» tat «tat «f aptfaa* mutant ty 
Staat aat Mattay ant Imi Mill tat tatt a# Jatvtaititg tft&iNa? fay tltt 
atga* mOi aa* taw tar* iMMbOl (iM fill* 4)« # awfag tat tatal 

twatattlat (Jfc JayaatiM* 191*) at Vkt Ttaar tat latota? aMtrttti 
miM fl5&»OQO»O00w 
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sbotioi $ • odaiizatioa An PRRsomi 

5-1. flwml* - Dw •rgaalaftttff* fAt* tl» n— iwigwitto PmJm* 
far yil p i iii #f Aatifi a ap aa daA to t Urga axtaftt «■ •aAftffttfta*, 
bctam %h» cpmh isvalrai, »t tha AaalfB ImU A# afeaaa by 
•TfMiMitlMi «Nur% (Sat Apa* Pti) th» f-lf 9mi% CUtf «m wapa—lbU 
W «A Dia*u* %fiaM# far •MrtlMtUa at tt» aa»«j«at*»v 
•aA *abstor, m Ara* l »a«% fct taaa r M ii g ir, «*a raapaMlbl* fir pr#* 
Aaatef tot plaa* Aaalf*, *i«H MalatMM aft ap««lfl« fmfeurts fr*» tht 
■MMfMtlUm If tp— !■! •fftlfMBW B» 7«BMMiM Ctrpmttaft 
rariavtA all 4aal<M fra» *• •toaAptl** *f AfAfftbiUV •** Aff UtaftAf 
•f pUa* •ptratli*, &» UftlTanltr af ctilfmlt feivUhaA A»«t uA 
m ttw upw 4iiaft %a 1mm tte 4«tlau Caaa«*uafttly 9 Hm 

Attic* of «h« pint aftA its aauipMftt Hi* raralt «f %ht otAImA 
•ffar* «r all &r— p t « 

3-t» M**ft*%%aft Biatrial Onaaiaialaft —A HnmmtU • As Art* 
Off l«a # «r ita •* aaik af *» tftyartaat loaatlau, aaa» 

m *a 9alT«i*l% if Oalifarate, Baitaa aaA *a Y.41 flaa*, ma 

aataUlaMA* ft* OfflMTA l» «A*V|» «* ttm lMfttltM rtfiHtA %A 

tfw Ofti* Chlaf «B aattara partelalac Aaalcft, anA Alraatly %a «M 
District OffioA far aA*Jftla%ralAaB* *ha fall aria* pinm«l a a a npl aA 
toy potlUaM to tht Dip trial Orgmintltt Avrlaf tka yariai th*« t»a 
Aatigft «f tha plftftt «M balaf aralvaAi 

LU Cai* r.B, laUajr, m Oalt Chlaf far tha alaatraaafjiatia pl»»t 

fraa Aarfii thraogft ^Mbif 19^ «aa rtApAMloto tm tfa« tap«r» 

♦ 



f 



▼lalaa of Urn daalga of tha plaat th*a«4t tha a«^ltaa*»oaclBaar*a 
ftootaa aff laa «ai hit lUlMM poto—wl *t tha ll%t« 

Lt* Cat* J«lt Aihoff, mn tiilpMi m Uait Chlaf la StpMnr 
I9kb, «U mi«*4 vmtil o Xafaabof 19**3« 3* Mttart tha voapanalMlltr 
far 4aal* durlag feat ^Mi Calaaal faraajr m Oai% Chiaf ttm 
9 lavaabay 1*1*3 ta tha p nnb^ 1 Jaauajy \9k% «m roapoatifcla far 




B«i>aia Baagh, Jr» # M Art* SoflMMf «t BmHi ftaa 
Ancnat I9i* ta PahfuMy 19^3. w mapaaalbla ta tha flaw CMof rati 
tha doolfca of tha plant «a4 tha p wa a •quipMBt* 

Mj« M«0 # Swoaaaj aaauaai tha duttaa aa* tha faapaaoibtlltta* 
far aaaiga, aa *m%m Aim feftooor, ff*aa ratraofy 19b? ta Jta* 19*<3« 

%j* f.H» Bolohor Mllarai itej* 9mmim aa Boota* Ava* 4*jlaaar 
1* «taa# I9t$ v mU yaapaaalhla far 4aalfla at ?aa taa m%iX Aagaat 

eapt* **v» Lara ma aaalaaai aa Baataa Aita> feglaaar 17 Aogoat 
l**, aa4 »talMa thla faapasattUMr «*U 8 fatfaarr 19fa*» 

*>• FffWMla »• Molooa aatwa* aaft l att ia t i *aaa raapaaa ibllltiaa 
f ta» 8 matajy 19U uotll tht BMtoa Aiaa fegjaaar Offiaa «i alaaa* 
50 April l9fc*» 

3*3« *taaa mi frpbatta %tteatriaa Caraaratta* Qgaaaltatlaa aa* 
fwmmU • fra» tb» atart of SMMa portlolpatioa aa tha Uashattaa 
Dlatrlat Prajaot, *r* A,e # JQola, fiajaat fegSaaar, oaa airaotty 
roapaaalbta far tha SMI fegiaaarfcaj «aa Paaip °roap« Aa Araa Offloa 
af tha Dlatrlat oaa tat up is ffoatw, ta faollitota Dlotriat appratala 




to 9** Mi to ftm ltolooa botoooa SMl*t «ngfeoorl»g ■«* *toiga ftfflatt 
Mi toft outrioft tagtaooy oai T-lt uolft Caiof oa too olto 9 to* «n la 
•tare* tht T«ia projooV la orioy to ootoblloa olooft foUttoaoalp 
•ltk tho MMIm Ubofotory oofolopnoaft Mottoa* SMI oorly iftftftgaiftfti 
ft nooi foy ft group ft* toftft plooft* Conooo»oo*ljr, *r» »•»• Aygftyoiagoy 
ma pa* 1b ahorgo of ft ualt at Borfcoloy, to ooortlnoto iorolopaoato of 
feftft group villi toft Bootoa Of f lo«, Borly la I9t*3 9 3AW mo oofcoi by th« 
Diotriot to Mftoft tooly oatlrft oaglaoortag oai doolga tootloa to Oftfe Blig** 
Ttitft ooft dooiioi oa lapiaotiool but oft toft oooa tloa • aooi foy Bootoa 
oagtoftofft oft toa otto iftft rooogalooi* la Jmm 19bS» **• Stotoa* 
dorff «i ootlgnoi to to* oito to tot so liolooa toto fto a to* opoyotoaf 
o o att ao toyft (1W) 9 •oootoottloa forooo 9 oai tot Bootoa Oyoapt Op woo 
oooifjooi ft aaaior of oagtaoofft to follow ▼oyioot ptooftft of fttrolopooaft 
oai aoooooovy fioli okoagoo, to loll *o*o I ' og i y to i to toft Bootom offloo* 
ftftoouoo of toft laoiftftoiftf aooftoy of tooogoo toaft oovolopoi oai tooft - 
mouiyoi lauaoilato ottoatioa 9 o aogaoaft of too Bootoa oaglaoorlag oai 
ioolga gmp «m« ftooigaoi to Oo* AUgft uaioy Mf» B»B* *ioaoy 9 Aooft* 
Projoot foglaooy 9 toft wpoy to i oinotiy to *y» Uftla* taoy vol* oativoly 
oo pom to tram too Lloiooa Oroop oai froa too ooaotyvotloa forooo* *lto 
Mr 9 ffioaor worn odiltioaol a»ohoaiool 9 olootrloal 9 otvootorol 9 oai 
ohoalool oaglaooro aloigg oito iftolg* porooaaol* fholy roopoBOibiUto 
aoo to hoaftlo fioli oteagoo la Jooigft oo tooy boooao opporoaft oai oooooo* 
oty* A Btooy Olvloloa woo oloft oooigaoi to tot oito mUr Mr. t roi 
teylor, oai lotoy 9 la 'obwory aaioy *r« t*4 Arg*t 9 koi too 

roopoaoibiliftjr ftf laoaytag laitiol opoifttloao oai propor ftaaotloalag of 
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f 



lattallatlaat btfai* ttMjr wm mmIHn* ata«aata ** bora «r«r «a tat 
op*fatlac «oa%iaot*r« Ihtp MrM la «!#•• batata? *i*b tht tag tattf* 
1st m4 dMlga giM^ ta ohtagt, or p*rfMt» iaprftpcrly iMlgatt tqulp* 
■tat* la Map 19Ui t Wr» B. w 9 Raltatrantf miIcmA ta tb* tit*, %t 
report dirt* tip ta ' r, II* la o» thm r»*«*r«h acd dT»X>y«pt aativitlat 
otrrlM ea at Oak 314 g» bp TSfl aad tha Radlatlaa Ubaratarp* Ha farfeaa 
oallaatad aaparlaaafcal aai aparatlawl date, aa raqulrad by *l*a iaalgi 
cvtapa at 8ai*al*y aad» Baataa, tad prapavad vaparta oarorlng s*» aattvi* 
Hat at taa aitt, fha lataat wife daaa bp Km feltaburat laaladad tat) 
•allaatlaa *t oatarlal aai ailtlag tba savora! Ttluaaa aaatvibata* by 
Staat * latata* SagJaaariaa. Corporatlaa ta bat afaabatbaa i*i«jaat 
feabaiaal 9#rlM (am). Tbal» riaal aaatraat wit* tba *abattaa 
Diatrtat aaa otMludad la lata 19i*A» Aa «ra»aiaitlaa abaft aa? bt taaa 
la Appaadia 05 9 vhUa Uluatrataa tba ralatianahip at tb* a^Jaaartat 
and Saalca Orava with tht i«at af Jtaat aad Wabtta? Orgaaliatlaa« 
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UAlHtRAI DI8TIICT HIS TORT 
BOOI V - SLBC TBOMAOTSriC PBOJBCT 

Tounm 5 - dbskht 
apfbtoh "a" 



Lrtttr frai Mr* A* 0. Kl«la to Omul Ofwt, 



22 imam I9I& 3«»J#«* AMittwil 8«t» C*p*«i1yj 
Alt* GtaMiwl Orvr«« apprvvftl «f ttoitt •vljMt* 

3 fcraUnatio* of Bilfvaiw fi«f F»rfomu»««, 29 Iter 



U Oatliat of Ston* an* *»b«««r tog iMwrlnc C*rp«r»» 

— * - — ■ 1, h ■ A ^ mmdk mm in 3mt «A» - ■ - - * - - - ^ ■ 

K^QXpMB* WB1ftnf| • UNOBVM W t IM •rWfl TO 




This dooumont consists of 3 pages 
0 Be* 2 of 12 ooploe, lorlos A 
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? S10MB a WBB8TSR BNQIHBERIH0 CORfORATlOl 

CONFIDENTIAL ' , 

Room 106* Durant Hall 
September 3. 1*3 

Brigadisr-Gsnsral L* R* GroYee 
P. 0. Box 2610 

Rashingtom, 9* 0* ^ 

BKCoiottiDp pmaw bacbtrich 6 to 9 

Deer'Siri 

Be bars reviewed ths present design of racetrack Bo* 3 and wish 
to recommend ths folMwing dsslgx improvements for racetracks 6 to 9i 

(1) ths arrangement of tanks in two parallel single straight 
linos in place of ths pro m at bask to baok double oral arranges nt. 

(2) Ths us* of tars* 20 inok diffusion pumps in place of tho 
prsssnt too pumps* 

(3) k building arrangoaont comprising a oontral plats service 

bay t two nagnst bays and four control bays arrangod as shown dlagramatieally 
on tho attached Engineering Sketch 11*1* 

Ihsss assign ohangos will psnait ths uss of oontrol equipment 
to bo furnishod by ths Oeneral Blootrio Oonpony duplisating that now in 
production for Bo. 3 racetrack* 

On ths part of ths fleetlagheuse Company, thors will bo no 
o hangs in door equipment but it will require slight ohangos in ths tank 
waking it 8' 9" ins to ad of V 9" and adding a f langsd opening at 
ths bask to whiok a diffusion puny a an bo attached* 10 alss believe ths 
tank should bo nods 6 inshss highsr to eliminate ths complication of . 
stainlsss stool plats welded into tsp and bottom of ths tank* This is 
nst due to the track arrangement but ws be Here is Justified by probable 
inproToaent in tank operation and r simplif ioation of manufacture. 

The propose arrangement will hare the following advantages* 

(1) Ths straight side track obriates ths uss of cranes in 
handling doors from the inside of the oral track* This should reduce 
outage time and amount of labor* 

i. 

(2) It permits placing a diffusion pump on the back of ths 
tank where its uss becomes msrs sff isisnt than if added to the. header 
below the tank. 

(3) It permits half ths track tc bo chut down lcaring tho other 
half in operation* This will greatly reduce outage time for maintenance 
work on procccs and ooil tanks* 

> v 



3 TO HI * WBB8TEK EH0IH1RRIHO CORPORiTIOf 
Brigadlor-Goneral L. fi t Or ores - Pago Two * September J, 1$U} 

^wNP^ . p (\j~TT 
(U) All touroct will bo ba tH' : 'ltttirAtUdoor to that the high 

reltage oonnootiono are shortened inlsinb* kept below the middle of the 

door, and oneloeed with oomparatlrely lew safety doers. This roaoros 

suck eonneetiono chore thw upper operating platf on and reduoee the 



(5) The aagnet oeile will be much mailer penaittiag eaaier fabric 
cation and the uee of standard flat oare for ■hipaont. 

• (•) It i« expected that the aagnet coll ooree* being ansa 
nailer* oaa be ballt and installed ae unite with the oeile rather than 
helag built up ea the job with eaall eastings, thue taring oonetruotioa 
tine and eoeuriag a mora uniform wagnetle structure 4 

» 

(7) Being accessible both front and roar, thai process tanks 
oaa be more aoo urate 1/ and quickly inetalled thue reducing ©enetruotiom 
time and c ost*. ; , , , „ ; 

: — -~ — ■ > ■ • 1 f'^'. 

(•} The operating preooss ihoald be •peeded up end!aavdev' > mere 
of a straight liae funotioa. 

(9) Qera e one true t ion will be such that eceess oaa be had at 
floor lurol to the inside of the tree** 

Disadvantages 

(1) there are 100 Magnet oeile per track requiring apprealaatcly 
1630 tone of eilrer instead of 72 cells with approximately 1019 tone of 
ellror. 

V • , , f 

(2) There will be about 5.200 tons instead of 2,300 tend of 
eore steel* 

(3) Magnet room fleer ipaee for one race track is about 12jf 
greater with the straight side layout* 1 

{k} Power required for aagnet exaltation per track will be 
about 6,000*V instead of 3.000 DT. 

Tenneisee-laeaaaa,, Stone a lobster and the Laboratory hare 
signed this aenaerandua te indicate their concurrence in the reooaowudation 
cf the proposed general arrangement and in the statemente concerning it* 
westlaghouse and Oeneral lleotrlo by signing it indioete that the proposed 
ohenges will net delay the schedule a of dellreriee which they repcrted 
in the eonforcnee of September 2nd at Berkeley* 




Tours rcry truly, 



/•/A* 0* neia 

A« 0. Hoin* for 

ST0H1 A WIBSTSI 1N0INBS1IN0 COHFOHnTIOI 
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in nipiv 
nirin to 



ARMY SERVICE FORCES 
United States Engineer Office 
Manhattan District 
Oak Ridob. Tinnimii 



EIDHE-a 



22 June 1945 



Subject: Additional Eeta Capacity. 



MEMORANDUM to: ?4ajor General L. R. Groves. 



1. . Reference is made* to our conversations with Mr. White on 19 June 
and to letter of 31 May 1945, subject ae above. Since Stone & Webster, 
Tennessee Eastman Corporation, and Professor E. 0. Lawrence concur that 
the conversion of Alpha track 9 to Beta 2J 24" radius unit is the best 
method of several studied for. increasing Beta capacity, it is strongly 
recommended tnat plans for the conversion be put into immediate operation. 
Stone St Webster* a present estimate of the cost of conversion is $8,670,000. 

2. Tae conversion of Alpha track 9 will (1) provide additional 
capacity equivalent to 2-2/3 normal Beta tracks; (2) result in a i& in- 
crease in production rate when all of the projected 25 producing plants 
are operating in proper combination, at an increase in total over-all 
plant construction costs of less than 1$, or will permit a considerable 
decrease in operating personnel with little change in production by shut- 
down of part or all of v the running Alpha tracks; (3) insure more nearly 
adequate Beta production facilities should K-25 and K-27 fail to produce 
25 of required higher concentration, or if K-25 and K-27 produce 25 at a 
rate greater than the design rate, which from data obtained during the 
last month of operations appears likely; and (4) allow greater flexibility 
and certainty in combined operations of T-12 and K-25* This scheme for 
conversion is preferred to the cheaper 2J 48" radius conversion because of 
the undesirable loss in enhancement and decreased recovery that is expected 
in the 48" unit. 

3. Stone & Webster's estimate for completion of the first half traok 
is 1 January 1946, and 1 February 1946 for the second half. It ia, believed 
that by proper expediting tfisse dates can be advanced. The outage^' time for 
each half track is estimated to be one month, and will tak£ pJfooo ttirectly 
prior to completion. yr^ ... \jS^ 

4. Stone & Webster has* already place^yidve/ra^ orders eh itema^ of a 
critical nature. In order to insure comp^aJioW of' the unit in tima to. take 
advantage of increased production resu/tiite, fj&^y^omp^tioii' of K-27, |$ey 
must be given authority to proceed at/full »paetr at onee^ Approval la> re- 



quested at the earliest possible dat 




>> tfolSttol,' <5(Prpa of TEngine^ersvo 
. '■.->'": 'Mawrict Engineer, ^y*» 



If-, 



\ 



• THT3 DC"'-'k' r> ' T ^OK^TSTS OF £ PAGES 

v 0O nvM O. . .KRTF5 

•let Ind. Subjeott Additional Beta 

Capacity. 

P. 0. Boot 2610, Washington, D. C, 25 June 1945* 

T0» The District Engineer, U. S. Engineer Office, P. 0. Box E, Oak Ridge, Term. 
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uvuwtiQW or diftoiioi pomp FBaroagAicg 



Diffualoa typa muia puapa ara uaad to obtain Taeuua loaar tbaa 
oaa bo orofttod by asobaaloal poops and tbsy out only ba utod abora raaaoaably 
good ▼uouun boa frlroody booa ostablisbod* 

• / 4 diffusaloa puap anbaa um of * factum of aa oil Vapor atraaa 
ubaraby lb all! piok uy gas aoloouloo, and by aondaasatloa will aolloob 
aad ocaprooo tba gaa partloloo into groapa of ft aaallar roluaa aad graatar 
naaa t tbaa dallrsr tbi caa to oaobbor diffualoa poap or o dovioa tbab oo* 
roooiTO It, and traaiport and ooaproaa lb still furtbar. 

Ploaoa rofor ta tba attaobod drawing* 

Tba diffusion puap ooaalota fundamentally of a bailor ooa tain lag 
oll| as iaaar oyllndar or abiaaayi aad a aarlaa of bqhIos to oolloot 
oil vapor rising througb tan oaianay and dlvort It aiabwayis aad daaaamri 
ta a ooals* ootor oyliadar ar aondonalng ■urfaoa. Oil hoatod la tba bailor 
la vaparlaad and tba vapor riooa in tba obianay at tho toy of ablab it 
la dlrootod by tba aosalo toaara tba aaadaaalng aurfaaa abora tba vapar 
la aootod aad ao n da n sad ta ltd original liquid f am tbaa oollootod at 
tba bottao uharo it f laaa tbrougb anall apaaiaga at tba battam of tba 
obiaaoy boob lata tba bailor* la tba tailor tba ail la boatod and vapor* 
load agate aad tba ayala la rapaabad* 

Air or otbar gaaaaua partlalaa aoriag lata tba apaaa ba t aa aa 
tba obianay aad tba ooaaaaaiag aurfaaa ara oougbt la tba all vapor ourront 
tbaa ooadaaaad aad would aoatlaua travailing tbrougb tba raoyollag aparabloa* 
if toparatioa «aro not providadj tba oaparatioo ia obtaiaad by providing 
aaall opsaiaga la tba battaa of tba obiaaoy wblob offor aa obstruction 
vbllo aaotbar aad oaaiar patb of flaw far tba ooapraaaad gaa aolooolos 
ia providad by tba ooaaaotloa ta tba aoaond diffualoa puap or to a aaabaniaal 
vaauna puap* 01aaa tba gaa laariag tba firab diffualoa pmf ia aoro daaoa 
tbaa abaa lb firab ontorod, tba aoaond diffualoa paap nay ba pkyalaally 
aaallar bbaa tba f irstvouna* Tba oooood aaallar diffualoa paaf aay 
diaabarga lata aa ovaa*aaallar diffusion puny or to a nora pooltlvo aaam 
of gaa rsn aval susfe aa aa ojootor or a rotary puap or a rajlprooation puap* 

Tba gaa ranovod by diffualoa punpo using on oparatiag oyala aa 
doaorlbod abora auat af oourso bo noa o oadoa a lbla otboraiaa it oould nob 

_ ^ d^M^h^A aVW*a\ a4 % »i*m*n^ 4>^n aaboo d*M % db 
b^sy awawfwbj • aT^^aa vabw V*a* Ma^urvb> w^P wavVaiaaAav a>V# 

Diffualoa puapa ara nob off ialaab but thay ara offoatlwa aa 
oarrlara aad ebaprastars of oxbroaaly llgbb sad flaaly dlvldad gassa* 
roduoiag tbaa la voluaa aad laoraaaing tbaa la daaalty ta a paint abora 
auob gasaa saa ba haadlad by aoro pooltlvo or aoro offiaiaat dovioos* 



0TJTUM1 OF 3 TO II a WBB1TBB BBOIBmiBO COifORATIOl'l 

hmiw m m mum pqM&w gHPwr 

i m mum mm wojidf — 



1 - lauulroaaat la l«tonis«4 by tha Bnglaoorlng Dlrlaloa. 

2 - lofulaltloa la praparod by Baglaaarlag Dlvlaloa aad Mat te tha 

Purahaalng Daparteant. 

t 

3 • Bjaauaata for Bids ara praparod by tha Purohaalag Daparteant ami 

aaat oat ta proapootlva blddora* 

it - Biia ara rooolrad,,aad tabulated by tha Porohaalag Daparteant* 

5 • Bids ara aaalyaad and raoananiiflad award aaat ta Bnglaaarlng Dlrl» 

aloa far thalr aonaorroaaa» 

6 - Coaparlaoa of bid* la typad la aaltlpla aaplaa ana approval la ob*» 

talnad by tha Porohaalag Daparteant f ram tha OBBB* 

7 • Baaaaaary Priority * CMP and 1FI Llaltatlaa Ordar olaaraaaaa ara ar» 

raagad whara rcqulrod* 

9 - Ordar la typad aad family approved by tha tHB9« 
9 - Ordar la nailed ta the Tender* 

10 * Tha aaltlpla aaplaa of parohaaa ordara ara dlatrlbatad ta all aon- 

eornod* 

11 - Tha formal parohaaa ordar la aallad ta tha Taadar la triplicate 

(original aad tea eeploo). Tha original la rotalaod by tha Taadar 
•ad tha tea ooplaa ■hieh ara eeeeptaaee aaplaa v ara algaod aad re- 
turned to tha Porohaalag Departeeat* 

la - Tha tea aooopteaoa ooplaa thue received, ara formally approrod aad 
aoooptod by tho Oo io iu —nt after ahloh thay ara aaat ta tha Jab Of* 
ieOj aad far tha permanent f 11a of f toaa d debater aad tha othor 
for tha Oorpa of BaJBUiaara* 

fuppleaentlng tha "General" footaotaa cm. Paga 15 of Iteao d> 
■abater' a Ooatraat la port, tho following explanation la furnlahed 
covering tha exooptlena thara noted i 

Tha purehaee traaeaotlone Indloated aa having boaa undor un» 
uaual alreuaataaeea fall la tha following olaaaaai 

*** Plrootloni Sixteen ordera oeVor oarboa atoal platee, atalalaaa 
• ateal platea, atelnlaaa ttoal pipe and ooppor bare* 
411 thaaa lteaa vara undor WPB Control and no ordor 
ooald bo aoooptod by a alll without BPB approval* 



A4 



2) OCI Tolotypoi 



J) ttalfomlty of 
Poalgai 



thorof oro , tla* apant la taking bids w»a w»abod at 
BPS had the final authority orar whloh aonth a mill 
oould prodooo and ordar. Aa dolirory waa tha prist 
faat*r v WPS roriowod alll lehoduloa and daoldad whloh 
was la tha boat position to fill aa ordar* Baso 
prlooo from all allla wara tha aan* and tharoforo 
thora was no point In taking bids* 

Sia arddrt ara lndlaatad undor thla authority* It 
la batod on Of f loo or Ghlof Inginoor'a laatruatloaa 
to plaoo all ordora for notarial* and aauipaaat that 
oaa*) undor WfB Control Ordora bof oro tow 
roouiroaaata for 2nd Quartar of 1$U5 aad bofora 3/1/ 
Uj for raouirouante for Jti and Uth Quarto r« of 

Aa thla inrol-vod aaay ordora, tlaa did not 
parnlt taking blda* 

Too ordor* vara thua plaood oa baala of duplloatiag 
proTloaa ordaro for tha purpoaa of aa-rlag oaglnoor* 
ing and aaaufaaturiag tin* aad axpanaa* Ih* ordora 
boiag dapliaatad vara aaardod la tha f lrat lotto n o o 
oa tha baala of loaaat bid and tha aubsoauont award* 
vara far apaod and ultiamta alaplialty of operation 
and nlntalilng of a par* porta required for aaia*» 



U) Choioo Botwoon Too ordora fall la thla ola*** Waraally lata would 
Boual Blddarai haiw baoa draaa botwaoa tio blddora but ins toad, in 
thoaa easos, ono waa aalaetad booaua* of tha oquip* 
Mnt boing offorod requiring tha utili*atioa of looa 
arltieal aatarlal than tha othor tio bidder* 

J) Miaoe llano one » (a) Kinney Punp Ordar Be* 267 * Only twa bidder* 
Othor Seasons offered puapa aoatlng daaiga conditions* Ilnnay and 
' Beaeh-Suas* Uanoy fuapa had known parf oraanoo 

ralue undor aorrloo oondltlona roquirod and tin* did 
not porait da laying award until teate oouid bo aad* 
oa Boaoh-tuas puapa* Saapla puap waa obtainad for 
tatting, aad tana Boaoh - Huaa puapa war* purohaaod 
la^r la prograa* 

(b) Aaerleaa Bridge Ooapany Ordar Be* 919 - loof 
Stool for building* Change of daaiga of roof Cram 
ooooroto to ataal aada ta apaod up oonatruotloa* 
Tia«, did not porait baking bid a. Award waa aad* 
aa aooa ao bllla of aatarlal and drawlnga wor* 
proparad* 

(a) Bristol Stool A Iron forks Ordor to* 30205 - 
Covered structural ataal for Building $201-9 and 
was a duplioatloa of Ordor Bo. 50008 (Building 
9201-4|) whloh n*a awarded oa baala of lowoet blddor* 



(a) toroa Vartfatrcai Qeapany Orear Ra» 5593* far 
•talalau »fctal plug ralTM vat plaaa* by WFB 
Dlraotian after It «ai datcmltwi that all othar 
plug valva aanufaaturara vara ta haariXy saha* 
dulaa vita high prlarlty ordara that thay coal* 
nat praduaa thaaa valvaa until taa ta f aur aaatha 
aftar oar raqalrad dallr*ry data* 

Ik all aaaaa tha appraval of tha Araa Bnglaaar war Maura*. 
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Contract 
lumber 



type of 
Contract 



fiat* 

Contract 



Contractor's 



Contractor** 
AAdreee 



Scope af 
■ark 



Contract 
Amount 



Priae 



l»22-075~«ag-6U l.B. lie. 
l-22-075-en«-6a V.S. Be. 
l-a2-075^at-67 WJ>. Me. 
*-22-075-e»«-63 l.D. Be. 
«-22-075-*n*-79 V.D. le. 
*-2£-075-onc-66 W.D. le. 
«-22-075-«as-65 W.O. Be. 



ll^ 2-J*5 
1 It- &4£ 
li*-19-*5 
1 1*- 2-4*5 
1 U- 2-J*5 



Coatreet Bunbor *-Hv-10fr»«af60 

M«se. 

Finer Corp., Ltd. Lee Angeles, 

Calif. 

■estingheuae Bleetrio Beaton, Mass. 

* HfC. Co. 
Allle-Oh* laers Bfj. Co. Beaton, Km. 



Froeeea Benin- $ . 157.966.56 
■eat 

Cooling loners 2? •258*00 



Bisoillation Products 
Co. 

Meetinghouse Bleetrio 

4 Hf^. Co. 
General Bleetrio Co. 



Beohester, 
I. T. 

Boston, Mass. 



Preoeos Bquip- 

OOftt 

Proeeee Equip- 
ment 
Process Bauip- 



iroe eee Bouip- 

ment 
Proeeee Rquip- 

nent 



l2U.iA6.00 
U78.8O0.00 
33.31^-00 
1,984*6142.00 
2.97U.852.O0 
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APPMDII "B" 
RRFRHRROBS 
Doaarlptloa 



Uttor fron Ool. J. 0. Marshall to 
Mr. J. R. Loti of Stan* * Mobstor, 
2d Daoambor 19^2. 

Uttor of latent from Irtin 8to*art ( 
Raooutlro Soorotary to ft. 0* Muhl- 
fioW, Frasidoat Stoaa a Mabstar. 
13 Marsh 



looord of Ragatlatloaa for Contract 
«-7l«01-oaf»13. 



fron Major M. 1. lolloy to I. 
Dlanaa*, O.S.R.O. oa Connotation of 
Proposo* Foo for Stoaa ft Tobatar as 
aodif lo4 to 26 Fobraary 

Stoao a Mabstar Original Coatraot 
V>7U01-oag-13. 

Rooor* of Rogotlatlons for Ssrfrioo 
Coatraot M-lW06-oac-U9. 

Stoao * Wobstor Sorrloa Coatraot 
M-lVlOS-oas-itf. 

RooorA of Rogatlations for Row 
Coastraotloa loatraot M-1V108* 
eng-60« g 

Stoaa A Msbatar Row Construction 
Coatraot t>lip»106-ong-60. 

Monthly Ponor Siaaaary for Juno 



Location 



Manhattan Oiatriot 
Olaaslf laA Flloa 



Manhattan Oiatriot 
Olaaslf loA Flloa 



Manhattan Plstriat 
Ooatraot Flloa 

Manhattan Oiatriot 
Ooatraot Filoa 



Manhattan Oiatriot 
Contrast Flloa 

Manhattan Oiatriot 
Ooatraot Flloa 

Manhattan Oiatriot 
Ooatraot Filoa 

Manhattan District 
Ooatraot Filos 



Manhattan Oiatriot 
Oontraat Filos 

Manhattan Oistriot 
Ooatraot Filos 



8-11 



a-ia 



^B-l* 



Oooorlptloa 

Uttor of Utoat for Ooatraot 
W-7l*0l-«*t-13. Ool. <f. 0. Mar- 
shall to f ton* * lObttor, 29 

Juno 19ti2« 

Uttor froa nr. ?• 1. Iraaah, YUo 
Proolooat I torn* ft fobotor to Ool. 
*. 0. Maroball, a* foptoabor 19t*2. 

Uttor Ooatraot lapploaoat to Con- 
tract lo. V-7l^l-oM€-13 t from Ool. 
I. 0* lUbaU to f toao ft motor, 
9 Ootobor 1943* 



froa Major W. 1. Molloy to 
f Uoo, Macaot lodooica, 11 Sop- 
toabor 19*0. 



Looatloa 

Moabattoa Olotrlot 
Ooatraot PlUo 



Maabattaa Olotrlot 
OlaooifUo Filoo 



Maabattaa OUtrlot 
Ooatraot FlUo 



Maabattaa Olotrlot 

oiMoifto* riuo 



froa Major V. 1. Xolloj to 
FIX* a, Mootlag to Dlooaoo Fropoooft 
laoroooo lo Bota laootraoaa, 6 
April 19W*. 



^t-13 



/B-16 Moao froa Major W. 1. Kolloy to 

Filoo* Botoo oa Oooforoaoo la Oroat 
UUo Dir. Offioo, Okloofo, 111. 
7 ft • Joly 19M« ia July 19U3* 



Uttor 
Claoor, 
llaoor, 
Fooor 



ft. 0. Uoim, Projoot ta- 
* Mobotor, to ftroo ta- 
, Maoo., lotlaato of 
, 20 Maroh 19t£. 



0-17 



B-18 Uttor froa 1. 1. ffloatr, loot. ProJ- 
oot tnglaoor a to A. 0. ftloU, Proj- 
oot tagiaoor, Fooor Footor otaiy oat 
Botlaoto of Oltlaato Float LmI, 23 
January Wb*^ 

1-19 Uttor froa Major F. F. looooll to 

Stoat aao Vobotor, fobprojoot fo. 57, 
looaoot for Aathoritoo nator loppl/ 
lyotoa for Toaaolto Bxtoaoioa aao for 
T-12 Aroa, 6 Do«oabor IS**?. 



Maabattaa OUtrlot 
OlaooifUo Filoo 



Maabattaa OUtrlot 
OUoolf loo Filoo 



Maabattaa Olotrlot 
OUoolf loo FlUo 



Moabattoa OUtrlot 
OUooifUft Filoo 



Moabattoa OUtrlot 
OUoolf loo Filoo 



9*20 



B-ai 



B-23 



B-a6 
1-27 



Utter froa A. 0. II* la, Prajaat 
taglaaar, te An» laa^aaar, Baataa, 
**aa«. Water Supply, 29 Fabraary 

T-12 flalt Qhlaf*a la port, 28 Marah 

Utter fr aa A. 0* Ilaia, Prajaat 
Oagiaaar, ta Lt« Gal. M. 0. Foa, 
kiU Daalca Ollataa taglaaar 
ffcrka, 21 faraabar 19U5* 



1-29 



fraa Majar f* •• lallay ta 
Pila, latet aa Maatlag la laataa 
oa U Mara* 19t»3» 19 taraa. 19*3. 

Utter fraa A. a. MUlm. Prajaat 
laglaaar, te Olatrlat taglaaar, 
Sngiaaar lapart - D.l.M. Prajaat, 
lU January 19b9* 

Utter frarl* 0. Ilaia. Prajaat 
laglaaar, te Olatrlat lagiaaar, 
laglaaar lapart * 9.1 .M. Prajaat, 
30 Jaaaary 

T-12 Bait Ohlaf *a la pert 
17 Jaly 19*3. 

Utter fraa A* 0* Ileln, Prajaat 
taglaaar, ta Olatrlat faglnaer, 
taglaaar lapart - O.f Jf, Prajaat 

\k July 19d3* 

Utter froa A. 0* Ilala, Prajaat 
laglaaar, te Olatrlat laglaaar, 
Wagimtr lapart * D.8.M. Prajaat 
39 July # 

T-12 Oalt Ohlaf Report. 9 
Auguat 1*3. 



Uaatlaa 

Maahattea Olatrlat 
Olaaalf lee* Fllaa 



Maahattea Dlatrlet 
OUaalf lei Fllaa 

Maahattea Dlatrlet 
0Uaalfle4 Fllaa 



Meahattaa Dlatrlet 
Olaaalf la* Fllaa 



Manhattan Olatrlat 
Qlaaalflat Fllaa 



Manhattan Dlatrlat 
Olaaalf la* Fllaa 



Manhattan Dlatrlet 
Olaaalf la4 Fllaa 

Maaaattaa Olatrlat 
Olanelfle* FUee 



Maahattea Olatrlat 
Olaaalf la* Fllaa 



Maahattea Olatrlat 
Olaaalf la* Fllaa 



B*3G 



D« 



a-31 
■-It" 

*-3J 

8-31 
•-3* 



Uttar fro. a. a . Iltla. Praia** 
o# Alpha fr^tto., ia fc^l^ 

ltd sr * D " 

4 

T-tt felt Ckiaf. Baaart 
30 April l&aj.. ^ 

J-lf felt QhUt 



itona A tabatar flttbpr«jMt la, 53, 
JJjjjJJ** ta Biatrlot fagi^ir* 



JJaliattaa Biatrlat 
OUtaUiM Til; 



**nJ»ttMi Biatrial 
Olaaalr la* Flu. 



*"Mtta» Biatrlat 
OlaaalflaA Fila* 

"Jafcatta* Biatrial 



Biatrlat 
01ai«ifl«4 rilaa 

*a**ttaj| Biatrlat 
OlaaaifiM ■ 



*»*»tt»a Biatrial 

out.intA ruo 

Biatrial 
Olaaalf 1*4 WiUg 



■Ja*atta» Biatrlat 
01««il/U4 f 1% 

feahattaa Biatrial 



Jtoahatta* Biatrial 
eittalf ia* Filaa 

■JnUttaa Bittrlat 
OUa.if |a< rtm 




no. 



3-^2 r-12 3ni* Chlof'a Sapor* 
Jl ilay l'AU. 

S-J*9 Ltttor tram A. 0* HoU # Projaot 
Bofiaoor, to Biotrlot Snfino«r, 
Projoot Roport - 9*8 ,m. Projtat 
31 Ootobor lftU* 

B-lil» , T-12 Unit Ohiof *s Boport 
/ February 1^9* 

T-12 Obit Chiof »• Roport 
Mora* l&SU 

8M<f6 Utfeor from A. 0* Ilola, Projtot 
Snalnoor, to Blatrlot Sttglaoor a 
Pro>ot Boport • S.S»H« Projtot, 
15 April 

T-12 felt Ghi»f»» Boport 
May l%5* 

B-ijI T-12 felt Ohiof Boport 
Juao 19tt9« 

8-1+9 T-12 Unit Ohiof* a Boport 
5 lortabor 1&5« 

B«50 Boport of Aotioitioo, Proooot 
BoAoraioatloa Xtopartaoot trm 

22 Boy to 30 ISUw by 
Ralph Kogprt, Buporiatoadoat, 
PJI.B. 

8-91 totter frcn J* H. fftbb to P. B« 
Ccnklln, TSO, Oaaom Stago, 7 
July 19U|* 

8-52 It from Oel^f. D. Ilobolo to Aroa 
SnglAtor, Btrkoloy, California, 
Alpha X Contortion, 29 July lfOi* 

8-93 Ooaforonoo ffotoo* Stoao and lobttor 
Boston Off loo* Torbal Anoro of It fa- 
ll* too Oontraot with Oonoral Bloo- 
trlo Co., 30 Dooonbor 19b2* 



Ifanbattaa OUttriot 
Clastlfloo Plloo 

Manhattan Dlttrtot 
Olaotlf loo Pilos 



Manhattan Biotrlot 
Olattif loo FlUt 

Manhattan Biotrlot 
OUttlfloa Pilot 

!IaohatUa Dlttrltt 
Olattiflod Filto 



Manhattan Dlotriot 
Olattif too Pilot 

Manhattan Olotriot 

ClMlif iO« PiltO 

BOahattan Blttritt 
Olaotlf loo Pilot 

Manhattan Biotrlot 
Olattif loA Plloo 



Xtahattaa Biotrlot 
Olattif lo* Plloo 



Manhattan Dlttrlot 
Olattif lo4 Plloo 



Manhattan Oittriot 
Olattif lot Plloo 



Daaarlptloa 



Loattioa 



Ooafaranaa Vataa* ftona A Obbatar'a 
BMtM Offlaa, Tarbal Aaard of aago* 
tUM Qoatraat with Allla Obalaara 
0a«, U Jaauary l&J* 

Oaafarnaaa by Stooa ana lababar 



) by S 



Labbar from A* 9* Haia, Prajaab 
anglaaar, ba laataa Art* laglnaar, 
laa«lraa»aba for Alpha II, lit Oab* 

1*5. 

Labbar fraa A. 0. Ha la, Prajaab 
naglaaar, ta Baabaa Araa taglnaar, 
Bafalraaaaba far lata lallalag la* 
2, Id Oatabar l£g* 

Lattar fraa A* a* Ha la, Prajaab 
faglaaar, ta laataa Araa feglnaar, 
Alpha IX laaatara, U» Oababar 1*J. 

Uttar fraa A. 0. Haia, Prajaab 
■hglaaar, ba laataa Araa aaglaaar, 
f vpalaaaatal Agriaaaat la* 3, 11 

Hap 19Mn 

Labbar fraa A* 0* Ha la, Prajaab 
laglaaar, ta Baabaat Araa laglaaar, 
I upplaaaabal Agraaaaat la* ft, 26 
lapbmbcr 19Wt* 

W*U& aa Oaafaraaaa U Mllaaukaa, 
flaaaaala, ba llaaaaa Baaaalga af 
amgaab Oalla, 21 Daaaabar 19&* 

lata a aa Oaafaraaaa la laataa, 
aaaa*, ta Mtabllaa laqalrananba 
far Alpha I,*l January 1&3 # 

lata a aa Caafaraaaa la Baabaa, 
■aaa*, jjl Oaaaahar 



Ltbbar fraa A* I* fbbar, lbat- 
laghaaaa, ba f* J* tarda, Itana A 
lababar , Praliaiaary laglaaarlag 
Ibndy, 25 Oatabar 19**3. ♦ 



Manhattan Olatrlat 
Olaaalf laa fllaa 



aanhattan Olatriob 
Olaaalf laa Pllaa 

Manhattan Blatrlot 
Olaaalf laa Pllaa 



Maahattaa llatrlat 
Olaaalf laa fllaa 



Maahattaa Diitrlob 
Olaaalflaa Pllai 



Manhattan llatrlat 
Qlaaaif laa Pllaa 



■aahabtaa llatrlat 
Olaaalf la* Pllaa 



Maahattaa llatrlat 
Olaaalf la* Pllaa 



baahattaa llabrlab 
Olaaalf laa Pllaa 



Manhattan llabrlab 
Olaaalf laa Fllaa 

Manhattan llabrlab 
Olaaalflaa Pllaa 



lfo^ Dooorlntloa 

8-65 Minutee of Coordination Moetiag, 
Oalrorolty of California 
tloa Laboratory, 2 Septeabor 19b3« 

1-6© Uttor fro* A. 0. Kleia, Projcot 
Engineer, to t* t. fhorabarg , Oen- 
oral InperUteaeent, Alpha I "0" 
Aoeanblp ledornltatlon, 6 Oeteber 

* 

B-67 Utter fron I. A. Oordoa, ghetiag- 
houao AeolAoat In« footer, to 9* P. 
Darlington^ Itono A Mooter Ohlef 
gxpoAlter, notorial* for MaAerolf 
lag Oeere, at Oatobor lSti3* 

1-60 BeeerA of Vogetiatioao for Portia* 
•at Goatraote* 

B-69 Utter of Intent for legotUttA 

Contract fram A* 0. Ilola, Projeet 
ftaglaeer, to Chapaaa Talva Mfg. 
Co., 18 January IStJ. 

B-70 leoor* of *• satiation* for Uak- 
lolt Ooatraot* 

B-71 UalHtelt Ooatraot »>7M>7-«Bf 
12, fuppleacnt go. 1m 

B-72 Llak-lolt Ooatraot «-7to7-eng- 

37. 

B-73 Tt fram P. ft* Oreeeon, leeident 
Manager, to A* 0. Ho in. Projoot 
Bagiaoor, lU Auguet 19W*. 

0-7U Uttar fron A. 0. tlein, Projoot 
togiaeor, te«iejer P* fl. Belabor, 
Teenam fabaa, 0 12 Pobmarp 

B-75 Uttar from A*. 0. Klala, Projoot 
■nglaeer, ta loo ton Area laglaeer/ 
Alpha IX Prooooa, 5 Oeteber 19U3» 



Location 

hanhatban Diotriot 
CUooifioA Plloo 



Manhattan Oiotrlot 
Olaooif IoA Plloo 



aaahattaa Oiotrlot 
Olaooif i<»« Pllao 



Manhattan Diotriot 
Oloooiflea Plloo 

Manhattan Diotriot 
Olaealf IoA Plloo 



aaahattaa Diotriot 
Olaooif ioA Piloa 

aaahattaa Oiotrlot 
OUooif IoA Plloo 

aaahattaa Oiotrlot 
Olaealf led Plloo 

aaahattaa Oiotrlot 
Olaooif led Piloa 



aaahattaa Oiotrlot 
OUooif IoA Plloo 



aaahattaa Oiotrlot 
Olaooif IoA Plloo 



B-76 

8-77 

B-7*' 

■-79 

B-80 
8-81 

B-aa 

8-61* 

i 

B-aj 

B-6* 



Dooorlptloa 

Utttr fro* A. 0. Hala, Prajoot 
Buginaor, to 1. B. Arfaral&car, 
Stoaa 4 Mobitor, Dlffaoloi 
Dorolopaoat, 3 August 19Ut« 



Utter fro* A* 0. Hala, Prajaat 
Baglaoor, to Bootaa Art* lugiaoor, 
DorolopBOat Ooatraot with Blotillo- 
tUa Prosuata, Xaa., 31 Auguat 

Utter fro* A* 0. Ho la, Projoot 
Baglaoor, to loatoa Arts Soglaocr, 
Dovolopaaat Ooatraot with Batiooal 
BcsMLrok 0orp* # 31 August 

Utter fro* A. 8. Iloia, Frojoot 
Baglaoor* to l««te« Arc* Baglaoor, 
Ooatraot »»7i*07Hmfr9U3# 1» Boptea- 
bor 

OoaparUoa of BMo oa liga Toltags 
Oabla, Froparoa' by Btoaa * Woboter 
10 Mar«h 10*3. 

Tcuaoosoo Boo two Oorporatloa 
Proouroaoat Diriaioa. 

Utter of loqulroaoato fro* A* 0. 
Hala, Projoot Baglaoor, to Boo* 
tea Aroa Bag iaoor. Alpha XX Proo- 
ooo, 30 Ootobor 1&3. 

ftoao A lobster Saglaooriag Progrooo 
Ro porta D.B.M* Projoot, 15 Ootobor 

1*3. 

Utter 26 Jmo l$U3, *• »♦ Chaabora 
to Major tally (Ba oabjoot - Oa Lia- 
ulA Phaaa Paaflltloa)* 

Utter 2 Joao 19ttf, Major Balohar to 
Flloo, Alpha Ohamloal Proooao. 

Unit Ohlaf Roport - Daooabor 19^3. 



Uaatlaa 

Maahattaa Dlotrlot 
Olaoolflos Fllaa 



Maahattaa Dlotrlot 
Ooatraot Flloo 



Maahattaa District 
Oaatrmot Flloo 



Maahattaa Dlotrlot 
Ooatraot Fllaa 



Maahattaa Dlotrlot 
Olaooif io4 Fllaa 



Zaaaooooa Baotaaa Oorp- 
oratloa Fllaa 

Maahattaa Dlotrlot 
OUooif lo4 Flloo 



Maahattaa Dlotrlot 
Olaooif tea Flloo 



Maahattaa Dlotrlot 
Olaooif loo Fllaa 



Maahattaa Dlotrlot 
Olaooif Us Fllaa 

Maahattaa Dlotrlot 
Glaaolfla* Fllaa 



( 



B-67 
1USS 



8-9* 
1-91 

••jal 

2^9B^ 

1-9* 

*"97 



Psitrlptlta 



Ooaftraaat nottt U *nt 18 Ftbruary 

Goaftvaatt ntttt 10 and H Ftbruary 
19U3. 



HitttMna 
Manhattta Dlstrlat 

laahattaa Olttrlst 
OlMtif It* Flits 



Ittns ft BSbtttr Sag lastriag Frtgrtss Maabattta Slttrltt 
fttpart, 9.1.X* Frtjttt, 1} Maroa !$(£• QUitlftas Flltt 



Stan* * Bsbttar Bsgtstttlag Frtgmt Mtaaattaa Dlttrltt 
It part, B.2.M. Frtjttt, 2ft Jtas l$ttf, OUttlf ltft Flltt 

P.B. 141. 15 0«ttb«r 19U5» Gaaslstls* Maaaattsa Dlttrltt 



of UMfltMi, UtaU 



Statist! 
• lMf« 



Litt«r 2 Jta* 19U3 - Majtr Btlthar t* 
Flltt, Alpha Obssisal Frsataa* 



F.t. 900, 23 Ottttor 19*0. 
laatrallalag fytbaa, Llqala Dims 
Blig, 9202* 

Uttar 22 Battabtr 19^3 * Or* {• 0. 
Mottll? ts Major Wt ft Jfcllty (It. 
•vbjttt - Oa alpha Oaaalsal Optra* 
tlaaa)* 

Uttar 11 May 19U3 * V* 1* Barta* ta 
A. 0. Hals. Oaaagaa la Dttlga of 
Tataaa BtatUlatlas Gaits* 

F.l. i»7t* 22 Otttbtr l$& 9 Bsttt <m 
Ooaftrtatt, vatuua subliaatloa* Blag* 



Utttr 2fe Ftbraary WM. • !• 
btra ta •• %Btakaaaorff* Oabllaa* 
fcioa DtptrttSat, lltg. 9202. 



Maabattta Blatrlat 
Olaatlflta Fllaa 

Maabattaa D it trie* 
Olaatif la* Flltt 



Mtaaattaa Blatriat 
01*«ilfU4 Fllaa 

• ■■ 



Maabattta Blatrlat 
Olaiilflrt Flltt 



Maabattta Blatrlat, 
Olaatif lta Fllta 



Maabattta Plttritt 
Olaaalfia* Flits 



Fag* F.l. 6% 13 Mart* 19Mi« Subllaa- Maabattaa Slatrlot 
tlsa Bait lat. Blag* 9202* Cla.alfitt Flits 



Xatttr 21 Augaat 19U3 • A.O. Utla 
ta V* B* Btrtaa, Opt Itaa ftr 9202* 



Maabattta Blatrlat 
Olattlf Its Flits 



ft 



i. ■ 



10. Daaarlptlaa » 

1*100 Uttor 10 Soptoabar l&J - W. 1. Bur* 
too to A. Q, XI* Im, Dry loot for 
Blag* 9201. 

B-101 Uttor 20 Boroabor V*ik - 0. I. Wlat- 
ara to FlU, Alpha Ohoaistry. 

B-102 Uttor 9 Varoh 19i*J - f. 1* Burtoa 
■ to Bajar J* *• Bahoff (lo aubjoat • 
' Alpha OhaaUtry)* 

B-105 Uttor 10 Daaaabar l&J* A* 0* BloU 
to v* 1. Ohaabora, Balk fraotaoat 
Obit trt. Baililag 9202. 

I*10l| OoaforoBoo lotoo - 2} Vovoabor 1SUS* 



B-105 Uttar 15 May 19k) - D. W. Itooart 
to Dr. F* I. CoaklU (Mb nbjoot • 
Bota Booh Aroa). 

BV106 Ltttor 11 Soptoabar 15U| - t. 1* Bar* 
Urn to A* 0* Holm, RyaroohlarU 
Aold ul Hjrfrocaa ForosUo flaaallag, 
ZBK FUto Bhahing Aroa, Blag • 9731* 

B-107 Uttor 21 Joaaar/ 19U* - Lt. L. 1. 
Zuaaalt to Major W. 1* ZalUr, 
Bfttipaoat for Boo/0 lo Bota VatarUl* 

B-10B Uttor 27 Juao l^Mi • Lt* U B. Zoa-> 
valt to Major V* I* Bolloy, flat 
Boaalroa for Bota BaayoU* 

B-100 Stoao A Bbbotor BaglaaarUg Frogrooo 
Report - D.iJI. Frojoot - 31 /air 

W. ^ 

BV110 Uttor 29 Ootobtr lfiil - A* 0. Hols 
toVaj* V* B. Bailor* Data OhaaUal 
Frooaaa, BUg* 9205* 

B-lll Ooafaraaaa Botoa - Bata OhaaUtrr 
15-16 foptoabor ISM- 

B-112 Ooaforoaoo Botoa - Ootobos 19U3 
Borkolay, California. 



Looatloa 

Vaahattaa Diatrlot 
OUaaif U4 Filoa 



Vaahattaa DUtrlot 
Olaaaif Ua Filoa 



Diatrlot 
Olaaaif laa Filoa 



Vaahattaa Diatrlot 
Olaaaif laa Filaa 



Vaahattaa Diatriat 
OUaaif too Filoa 

Baahattaa Diatriat 
Olaaaif ioa Filoa 



Vaahattaa Diatriat 
Olaaaifloa Filaa 



Vaahattaa Diatriat 
Olaaaifloa Filoa 



Vaahattaa Diatriat 
OUaaif 1*4 Filoa 



Vaahattaa Diatrlot 
OUaaif laa Filaa 



Diatrlot 
Olaaaifloa Filaa 



Vaahattaa Diatriat 
Olaaaifloa Filaa 

Vaahattaa DUtrlot 
OUaaif laa Filaa 



110 



ffo. 



Ptaorlptl< 



1-115 Littir 10 fere* 19t*3 - Or* *• «• 
MaSall? to L%. Col. J. 1* Buhoff , 
Inf amatlaa Bofoaatei by Or. 
BanaUat. 

B-114 Conalttea Raport 8b fttaruary 19U* 
to Oonoral Orovoa* 

B-113 Utter 10 Mara* 191*5 - Or. J. 0. 

, Maoaiir to u. e«i« j. 1. B«n«ff # 

Boo B-113. 

B»ll6 Ooaforoaoo Joteo - 35 IrrwUr 19U3. 



B-117 Utter 9 f ohraarj 19U» - W. 1. 0haa» 
tera te 1. W. Saetamdorff • Bulk 
troatnant Itelt Bat. Blag. 920t« 

1*110 Utter It April lSMi - Dr. 1* U 

Oaatea to l. vianar, Ovlli froat- 
nont Unit Bxt.» BUg. 9008* 

B-119 Uttor 29 F«tewf 19Ui * V* 1* Cham" 
tera te l, V* fecteadarff - Boo B-117. 

B-129 PI 2366, 13 feTMter lSUt, kilte 
Salvago, Balk Traateaat gnt.» BlAg* 
9200. 

B-121 Ft 2314. U Bteanter 19M»« Boaidna 
Saliaao, BUg. 9601, B. f . Bat. 

B-122 PB 2130 & /ttly 19Utf Baliagt 
Operation, B. f. Bat., Bldg. 
9B0B. 

B-123 Utter 10 Bmster 19dd • V. B. 

Chantera to Jf; ¥• Baetendorff , 
Roaldao Balvaga, Bulk troateaat 
Sat., BUg* 9002. 

B-lOfc PB B366, SM B-120. 



B-125 Utter k Patewjr 19U> - Major W, 
B. fnlla/ te B. B« Mater, Authar- 
iiatian for Bldg. 9200. * 



Looatlon 
Mfcnhattaa Diatriot 

autiirito Pilot 



Manhattan OlatrUt 
Olaaaif lad Pilot 

Manhattan Olatrlat 
Olaaaif la* Pilaa 



Manhattan Olttrlot 
Olooolf Ion mat 

Manhattan Olttrlot 
Giaaalflad Pilot 



Manhattan Olatrlat 
Olaaaif lad Plloo 



Manhattan Olatrlat 
Olaaalflnd Plloo 

Mnnhattan Diotrtet 
Olaaaif lad Piloo 



Mnnhattan Olatrlat 
Olaaaif tea Piloo 

Manhattan Olatrlat 
Olaaaif lad Piloo 



Manhattan Olatrlat 
Olaaaif lad Pllaa 



Manhattan Olatrlat 
OUaaif lad Pllaa 

Manhattan Olatrlat 
Olaaaif tea pllaa 



Ho. Doaorlytloa 

B-126 Utter 31 January X9UU - Dr. F. 1. 

Oonklla to Major V« I. Ulloy, Pro* 
post* Faollitloa for Analytical a 
Aaaay Vorka. 

B-127 Uttar 87 Kay lfbi* - «. 0. Ba laoyar 

to 1. 1* Manor. IltlMt04 OOBflotlM 
of Bailolaf 920*. 

B-18* Uttar 19 foptoator 19Ut - Lt. S. 1. 
loboff to Major W. 1. Kalloy, Coa- 
pUtioa fraok foboouU, 9a*« 

§•129 Uttor Sk **7 19U> - Lt. f • I. loboff 
to Major W. •• Alloy, Priaary Booov* 
ory Dopartaonta la Alpha ZX Build infa. 

1*150 Ooaforamoo Botoa 7*10 Doooabor 19fc3. 



1-131 Uttor 1 Juno lSttb - Lt. 8. B, loboff 
to Major V. I* Kolloy, Fro coat Datitn 
Itataa, Bldg. 9807* 

B-138 Uttor 88 foptoubtr IShk - Lt. A. 

Baboook to Major V. 8. Kolloy Bat. 
to BalldUgn 9801*9 ant 9201-4* 

B-133 Ooaforoaoo Botoa 13 January 19U5« 



B-13U Ooaforoaoo Botoa 11.18 May 19Ut 
Lt. 8. 1. loboff to Major V. B» 
Eolloy. 

••139 Ooaforoaoo lotoa 9 Juao 19Ui» Broua 
Qaluirelty. 

B-13A Uttor 89 Juab 19b* - B. M. Batob to 
A. 0* Hola # lofuiroaoati for 
Xnoinoratloa Building. 

••137 Uttor 31 Jttl? 19Ut - Lt. I. 1. loboff 
to Major V. B. Btlloy, 9807 and AUUd 
Faollltlof. 



Looatloa 

Maahattaa DiatrUt 
Olaaaif iod Flloo 



Maabattaa Diatriot 
Olaaaif Ud Flloa 



Maabattaa DiatrUt 
Olaaaif loo Flloa 



Maabattaa Diatrlat 
OlaaalfUd Flloa 



Maabattaa Diatrlat 
Olaaaifioo Flloa 

Maabattaa Diatrlat 
OlaaalfUd Filoo 



Maabattaa DlotrUt 
Olaaaif lad Filaa 



DUtrUt 
OUaaif loo Filoa 

Maabattaa Diatrlat 
Olaaaif loo Filoo 



Maabattaa DUtriot 
OlaaalfUd Filaa 

Maabattaa OlatrUt 
OlaaalfUd Filoa 



Maabattaa DUtriot 
OUaalflod Filoo 



#18 



■•139 

a-H*l 

1- U»t 

2- li*3 
1-1W* 

1-11*4 



1*190 
1-131 



Poaorlptloa 

Lattor 25 Soptoabar 19UU» A* 0. iflaia 
to P. S, CrooAon, 9207 Group. 

Hotoo oa Roqalroaoato of Or. loJwaAor 
11 aoptoabor 



Lattor 2o Ootobar 19UU • v. 1, eta*, 
tart to lk V* SaoicaaAarff, stoat * 
fobatar Ibotafcaa, Hag. 9210. 

lot laAorooaont to tettor, 6 July - 
19U* Or* J. 1* Ooo to Major 9* l» 
lollop, 1*0 FroAaot. 

Jot. PI 1373. 10 Ootobor 19U*. PUat 
for Oboaloal 739 *» 9207 Aroa. 

lat. Pi I323, 29 Ootobar 19bU. Ipao- 
lal Obaatoal Maaafaotaro, llAg* gall. 

lotoa ob Balk froataoat Oalolaor. 
6 Jtmmrf 19U5* 

Ltttor 19 Jalp 19bj* - f. 1. Obaaboro 
to A. 0. Kit la, I14f. 9207* 

Uttor J toptoabor 19UU - Lt* f . 1. 
Boboff to Filo. PropoaoA falrago 
114c* 

lottor 8 loptoabor 19f*l», it. S. 1. 
Sttatf to Major W. I. I* Hop, Sal- 
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